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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

1021 NORTH GRAND AVENUI EAST, P.O. Box 19276. SRRINCFIEIO. lutNois 62794-9276, 217-762-3397 
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. ROD R. BLACOIEVICH, GOVERNOR RENEE CIPRIANO, DIRECTOR 
217/524-3300 . 

December 16. 20D4 CERTIFIED HAIL 
7002 3150 0000 1110 8414 

Clean Harbors Services, Inc. 

HA US EPARF.CORDS CENTER REGION 5 
IISOO South Stony Island Avenue 
Chicago, Illinois 60617 

Re: 0316000051 -Cook County 
Clean Harbors Services, Inc. (CHSI) 

^-^-103000608471 ^ 
Ld^N6.#lb-JA-6 
RCRA Permit File 

Dear Mr. Laubsted: 

lliis letter is in response to your request for a Temporaiy Authorization, pursuant to 35 III. Adm. Code 
703J280(3), to operate a lamp crusher in accordance with the application dated October 20, 2004. This 
application was subsequently modified on November 10, 2004. 

in accordance with 35 III. Adm. Code 703 J80(e)(3), the Illinois EPA has approved your request to operate 
the miscellaneous unit (lamp ciusfaer) at CHSI. Operations must be conducted in accordance with the 
operating procedures identified in the application for a class 111 modification dated March 15,2004 for the 
lamp crusher, the revisions to the modification request received on August 25, 2004, August 31, 2004 and 
September 9,2004, the special conditions in Attachment A to this letter, and the requirements of 35 111. 
Adm. Code 724. Tliis approval shall terminate 180 days from the date of this letter. 

If vou hase any questions regarding this letter, please contact Mark A. SchoIIenberger, P.E. of my staff at 
2)7/524-3307. 

Sincere] 

DEC Z Z 2004 
Joyce L. Muni^ P.E. 
Manager, Permit Section 
Bureau of Land 

JLM:MAS;bjh\04l73s.doc bcc: BureduFile 
Des Plaines 

Attachment Dragovich 

. Mark Scholleaiberger 
cc: USEPA, HametCroke Hope Wright 

USEPA, Jim Blough 
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ATTACHMENT A 

SPECIAL CONDITIONS FOR THE 
TEMPORARY AUTHORIZATION TO CONSTRUCT 

1. This temporary authorization (TA) allows for operatipn of the following units identified 
in the application Log No. 16-TA-6: 

a. Lamp Crusher; and 

b. Ancillary Equipment Associated with This Unit (e.g. fire suppression, rarission 
collection and control, residue collection, etc.,) 

Hie temporary authorization does not allow the operation of any other unit which has not 
been authorized in the facilities RCRA part b permit, log no.#B-16. 

2. The Permittee shall operate the units identified above in accordance with the approved 
pennit applications (Log No. B-16-TA-6), subject to the following modifications: 

a. Only wastes identified in Attachment A of the facility's approved Part B permit 
for flushing may be placed in the unit 

b. The waste must be analyzed in accordance with die waste analysis plan contained 
in the approved Part B permit. 

c. The Permittee shall not operate the lamp crusher unless the air pollution control 
system unit is operable. 

d. • The Permittee shall operate the lamp crusher for 10 minutes following the last 
feed of lamps for processing before shutting down the unit. 

e. To ensure the unit is operating conectly, each drum of co-products shall be 
visually inspected daily for signs of cross-cantaminatiorL The unit shall be shut 
down if signs of cross-ccntainination are present and remain shut down until the 
reason for the cross-contamination is fixed. 

f. The Permittee shall not operate the lamp crusher unless die mercury monitoring 
devices are operating. The mercury concentration in the stack shall be mqnitOFed 
daily and the work place air quality shall be monitored continuously. 

g. To ensure breakthrough has not occurred, the permittee shall conduct daily 
monitoring of the mercury concentration in the air at the inlet and outlet points of 
the carbon units shall be determined daily. The activated carbon shall be replaced 

I 

4 



Page 2 

vvith new carbon within 24 hours after monitoring indicates the control device did 
not reduce the total mercury content of the inl^ stream by 95%. 

h. Personnel shall wear at least a cartridge respirator (Mersob-Pl 00 cartridges or 
equivalent) and ear protection when the unit is operating. 

3. The Permittee shall inspect the lamp crusher unit daily for signs of le^, spills or 
releases, and to verify that the safety systems are functioning and inspect the secondary 
containment system in accordance with the Part B permit. {Note: these units are located 
within a permitted container storage unit) 

4. In the event of a leak or a spill from the lamp crusher or if the unit becomes unfit for 
continued use, the Permittee shall remove the system from service immediately and 
complete the following actions: 

a. Take appropriate action to clean up any release of waste from the miscellaneous unit 
immediately after removing the system from service; 

b. Remove all wastes from the system within 24 hours of the detection of the leak or 
spill to prevent further releases and to allow inspection and repair of the systemj 

c. Determine the cause of the release; 

d. Make any necessary repairs to fully restore the integrity of the system before 
returning the unit to service; and 

e. Manage all wastes resulting from the cleanup of a spill or leak as a hazardous 
waste. 

5. The Permittee shall implement the facility's contingency plan whenever there is a fire, 
explosion or spill, which involves hazardous waste. The Permittee shall follow the 
notification requirements described in Attachment D Section F (contingency plan) 
Condition 2 of the RCRA Part B permit. Log No.B-16. 

6. In the event the lamp crusher is removed from service to correct leaks the Permittee shall 
submit certification of major repairs to the Illinois EPA within seven days from returning 
a the unit to use. 

7. The actions required in special conditions 3,4,5 and 6 above shall be placed in die 
facility's operating record. 

% 
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8. The lamp crusher shall be closed, and all waste and waste residue removed at the 
expiration of the temporaiy authorization unless the Permittee has received a RCRA Fart 
B permit to operate these units. 

9. The Permittee shall provide and maintain financial assurance to complete closure of these 
units. Financial assurance must be maintained in accordance with the applicable 
requirements of 35 111. Adm. Code 724 Subpart H. 

JLM-.MAS;bjh\04173s.doc 
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Applicant: Clean Haibors Env. Services, Inc. I20-TA-6 rec'd 10/21/04 
U 800 South Stony Island Avenue 
Chicago, II60617 
0316000051 / ILD000608471 

Submitted by: James Laubsted @ 773-646-6202 

Reviewed by: Mark Schollenberger 

Proposal: To receive a temporary authorization for a lamp cruder 

for a temporary authorization 

703.280 (c)(2)(A)(ii) states the Agency may issue a temporary authorization for a class III 
modification that meets the criteria in (e)(3)(B)(i) or (iii) through (V). 

CHSI has submitted a class JU modification request for the unit on April 23, 2004 

703.280 (e)(2)(C) ...slrail send a notice to all persons on the facility's mailing list within seven 
days of the request. 

TA-6 The request was dated J0/20/04 and rec'd 10/2 J/04. CIlSl provided a copy of the 
notification letter that was mailed. This letter is also dated October 20, 2004. Thcr^ore, CHSI. 
complied with the 7 day requirement. No copy of the mailing list used was provided. A copy of 
the facility's mailing list war provided with the class III modification request. 

703,280 (e)(3)(B)(iv) states a TA may be granted to enable the permittee to respond to sudden 
changes in the type or quantities of wastes managed under the facility perniit 

CHSI stales that the Cincinnati facility is shutting dawn this operation and the universal wastes 
bulbs are being redirected to the CTiicogo facility 

for the class three's modification requests 

703.283 (b)...shall send a notice to all persons on the facility mailing list within seven days of the 
request and publish within a newspaper of general circulation in the county that hosts the fecility, 
... a notice which includes: 

a) armouncement of a 60 day comment period: 
b) annoimccmcnt of the date, time and place for a pubh'c meeting: 
c) name and # of permittee's contact person 
d) name and # of Agency contact person 
e) location of request for viewing 
f) compliance statement 
g) meeting date < than 15 days from request and >15 day fiom end of comment 

period 
A copy of the notice, published April 22, 2004 was provided. The notice meets the requirenients 
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above and supplies tfie necessary infonnatioa 

703.280 {e)(3)(a) ... must demonstrate the units in compliance with the standards of 35 lAC 724 

for the lamp crusher 724.701 

...must be located, desi^^ed, constructed operated, maintained ... in a manner that protects human 
health or the enviromnent 

...must include those provisions of 724 Subpart I thru O and AA thru CC that are appropriate 

...must prevent adverse efforts ....from releases ... due to migration of hazardous constituents to 
groundwater, surface water, the soil or the air 

The Agency views this mean to that the following issues should be addressed in the application: 
a) containment; The lamp crusher is to be located within an existing RCRA permitted 

container storage area. Unit 25 is a fully enclosed structure constructed with a 
reinforcedfloor structure that is topped with a non-ahsorhent chemically-resistant 
sealant. The wastes for the proposed activity do not contain free liquids. The structural 
integrity of the unit has been previously certfied in J 994. 

The containment appears adequate and properly designed. 

b) inspection;. The secondary containment system surrounding the system is already inspected 
daily for deterioration, cracks, release and/or spills. CHSl SOP indicates that the unit will 
be inspected prior to startup including the positioning of the receiving receptacles for the 
product steams produced by crushing the lamps. The permit will be conditioned to require 
visual inspection of the product streams for signs of cross-contamination. The application 
included a maintenance schedule for the unit and CHSI has indicated that they are following 
this schedule. 

The inspection procedure.s appear to be adequate. 

c) closure 

Removal of waste - prov 'd 
Decontamination of the system - prov'd 
Retnoval of the system -prov'd 
Proper disposal of waste/residuals -prov'd 
Estimate for closure - prov'd 

Revised pages to Section I have been provided which provides the above procedures/information 
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^/- the lamp crusher. The revised closure cost estimate is lower with the lamp crusher in Unil 
so the previous closure cost estimate for the unit will he taed. 

The revisitms to the closure plan are adequate. 

c) air emissions - the ufiit is operated under negative pressure;, the unit draws airfor ten 
minutes after the last lamp is crushed before shutting down; the emissions are sent through a 
carbon filtration unit, the work-area is continuously monitored for mercury vapor and the 
stack is monitored daily; compliance testing of the lamp crushing facility at 
indicates emissions are ~ 0.0020 Ibs/hr (0.00031 grains/dry standard cubic foot); An 
Industrial Hygienist has certified that these levels are below ambient air background levels 
and pose no health concerns; testing of the unit at the Spring Grove facility indicates that 
mercury levels are below the ACGIH TL V and OSHA 5 PEL in the workplace. 

The application has demonstrated that the treatment process is protective of public health and the 
environment 

f) design - the design of the unit has been certified by a licensed P.E. that the unit is fit for its 
intended use; this certification contains the language specified in 35 III Adm. Code 702.126. 

The design has been reviewed and approved by a P.E. 

The owner, operator and an engineer, using the language in 35 IAC702.126, have certified the 
application. 
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9 Permits Financial Assurance Inquiry Report 
LPC 0310000051 

Site Name CLEAN HARBORS OF CHICAGO 

Date of Last Compliance Review 10/1/2003 

Financial Assurance Required Y 

In Compliance Y 

Commanis. CURRENT COST ESTIMATE; Cost Estimate; Per Part B Log #B-16.M-39, Issued 9-18-01. the closure 
coat eatiiuate for the RCRA FadKly " 32,011,997 (1995 dollara}. Infiated to 2003 dollars, IMs coat 
eslimale lor closure of the RCRA facility is $2,290,713.41. - Anderson 9/30/03 

On 1^3/02 Clean Harbors fncrsased their dosum cost estimate by $40,225.00 due to the addition of 
'Drum Storage Area Expansion (Unit R2), Staging Area only*. The entire Drum Storage Area Expansion 
consists of 240 drums. The Staging Area contains 80 dnims (One third of the total). Clean Harbors 
arrived at $40,225.00 by dividing the total cost estimate for the entire Drum Storage Area Expansion 
($98,814.00 bi '95 dollars) by one-third and inflating (hat figure to 2002 doUars. the addition of the Drum 
Storage Area Expansion brings the total cost estimate for closure el ttie RCRA facility to $2,356,578.74 
In 2003 dollars (see attached catcuiations) - Anderson 9/30/03 

Post Closure of tlie former surface impoundments = $5,299,503.00. The cost estimate for post dosure 
care inflated to 2003 dollars Is $6,100,102.09 (see attached calcuJattons). Anderson SPOtVOa 

Attachment H.from li4-39 is in Financial Assurance iBc for C/PC breakdown. An additional $1255,337 
for dosure (in 1995 dollars) is also in attachment H but is for proposed units to be operated in the 
tuture and'is not required at ttiis time. Blake 

The dosure cost eslimata for the RCRA/TSCA Incinerator per Log No. B-16-M-2 letter dated 5/29/1996 
is $1,962,408.00 in 96 dollars, inflated ID 2003 dollars this cost estimate i« $2,210,207.23. - Anderson 
9/30/03 

% 

FINANCI/M. ASSURANCE HISTORY: 

Certificate of Insurance Policy Numtier PLC 3681588-02 issued by Steadfast Insurance Company 
provides dosure insurance In the amount of $2,33a,736.iX). - Anderson 1/2/03 

7/29/2003 -Received letter from James Laubsted explaining erlension of exptration date of its Insurance 
policy for closure to 9/6/2003 in order to sat one expiration date for dean Harbors' various Insurance 
polidcs. Received Certificate of Insurance for Steadfast Insurance Company Policy tiPLC3681588-02 
in the amount of $2,359,794.00. - Anderson 

6/30/2003 - Received Steadfast Insurance Company Policy tfPLC374393903 providing $6,000,000.00 
for nonsudden accidental occurences. - Anderson 8/29/03 

B/25/2003 - Received a letter tram Vt/allace Bell of Clean Harbors Bxptaming calculation of inaated (X;E 
for the RCRA Fadlity. The revised total (or 2002 was Increased by $40225 which was required in 12/02 
due to the addition of a waste management unit (drum storage area) to the CHSi facility, then multiplied 
by the 2003 inflation factor. The total CCE for the RCRA Facility for 2003 is $2,359,794.00 - Anderson 
8/29/03 

8/25/2003 - Received a letter liom WaOace Bell explaitiing the caiculalion for dOsure casts for the 
RCRA/rsCA indnerator and a Steadfast Insurance Company Cetlificaie of insurance for dosure costs 
In the amount of $2,213,697.00 • Anderson a/2gi'2003 

8/25/2003 - Received a letter from Wallace Bell explaining the calculation for post closure costs for ihe 
former surface Impoundments and a Certificate of Insurance in the amount of $6,108,537.00 - Anderson 
0^9/03 

11/12/03 - Received CerliTicate of Uabilily insurance for sudden accidental occurances for an aggregage 

Tiaaulay. Neveatber JO, 2004 Page 1 of 2 



amount of $$2,000,00.00 

# 

Tuesdof, November 30, 2004 Page 2 of 2 
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For information - • k , 
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Calvin Harris 
IlUnois Environmental Protection Agency 
Bureau of Land 

! • 9511 West Harrison-3rd Floor 
Des Plaines, IL 60016 
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Via E-Mail 

November 10, 2004 

Mr. Mark A. Schollenberger, P.E. 
lllinois Environmental Protection Agency 
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
SpringEeld, EL 62702 

Subject; Temporary Authorization Request 
Additional Information 

Dear Mr. Schollenberger: 

Clean Harbors Services, Inc. (CHSI) is submitting additional information to the October 
20, 2004 temporary authorization request for the addition of a lamp crushing machine to 
Unit 25. 

Clean Harbors has been operatiDg the lamp crushing machine at its Cincinnati, OH 
facility, but the operation is about to cease. Under OH regulations, used light bulbs have 
recently become universal wastes. Clean Harbors expected these regulations to become 
final in the fall, and would need additional permits to continue the operation or could 
relocate this operation to another facility. Last March it was decided to relocate the unit 
to the CHSI facility and I was requested to submit the necessary permits. At that time it 
seemed CHSFs permit modifications would be complete prior to used lamps becoming 
universal waste in OH and additional permits being required. Three of the four necessary 
permits were secured by August of this year. The Class 3 RCRA permit modification is 
outstanding. CHSI believes the Part B permit renewal submitted May 7, 2003 which 
includes the lamp crushing machine will be granted within the next 180 days, prior to the 
expiration of a temporary aulhori/ulion. Clean Harbors could submit permit applications 
in OH, but this would require qjproximalely 90 days for approval after submittal. 

CHSI is permitted and currently handles light bulbs as hazardous waste (D003, DOGS, 
D006, D008, DG09, and universal waste) and non-hazardous waste for storage. These 
lamps have been shipped to off-site to the Cincimiati, OH facility for subsequent 
crushing. Under tlte temporary authorization, these light bulbs will still be stored at the 
facility, but crushing will occur on-site. 



Mr, Mark A. SchoUenberger, P.E. 
Novembor 10, 2004 
Page 2 

If you have any further questions, please contact me at 773- 646-6202, x233. 

Sincerely, 

James R. Laubstcd 
Facility Compliance Manager 
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ENViiUNIWHTJlLSaiVICES, INC. 

11800 South Stony Island Avenue 
Chicago. IL 60617 

773.646.6202 
Pax 773-646-6381 
www.dcaaharbors.com 

Via Overnight Delivery 

October 20, 2004 

Mr. Maik A. Schollenbcrger, P.E. 
Illinois Enviromxiental Protection Agency 
Bureau of 1 .and — Permit Section 
1021 North Grand Avenue East P pr^nT'\/r7r> 
Springfield, IL 62702 t,0 

OCT 2 1 20W 
Subject: Temporary Authori^ation Request 

PfBMIT SECnON 
Dear Mr. Schoilenbergcr: 

Clean Harbors Services, Inc. (CI ISI) is submitting a temporary authori/ntion request for 
the addition of a lamp crushing macliine to Unit 25. The temporary authorization for this 
activity is necessary to prevent the disruption of ongoing waste management activities 
and to enable the pennitlee to respond to sudden change.s in the types or quantitie.s of 
wastes managed under the facility permit. Clean Harbors has been operating the light 
bulb crusher at its Cincinnati, OH facility, but the operation is about to cease. This will 
cause a Large amount of universal waste bulbs to be directed to the Chicago facility. 
Clean Harbors could store tlrese bulbs until the renewal Part B permit is final, but this 
would create an extremely large quantity of bulbs being stored. Even when the permit is 
issued, a huge backlog will exist because bulbs would continue to be shipped to the 
fecUity. The alternative of landfilling large amounts of bulbs is environmentally 
unfiiendly from the mercury released to the environment. Granting this temporary 
authorization will allow Clean Harbors to safely manage merciuy contaminated light 
bulbs with no mercury emissions to the environment thereby protecting human health 
from mercury exposure. Installation of the mercury bulb recycling unit at Clean Harbors' 
Chicago facility will support the USEPA and lEPA's goals for abating mercury emissions 
to the environment - a key goal of the Administiator Leavitt Administration. Temporary 
authorization to operate the light bulb crusher would keep the quantity of bulbs managed 
to reasonable numbers and prevent pollution to the environment. 'Ibis operation was 
submitted as a Class 3 modification on April 23, 2004. CHSI has complied with aU of 
the permitting requirements. The request with information to ensure compliance with 35 
lAC 724 standartls is enclosed. 

% 

and Tec/molagy Crteilinf^ a Better Environment" 



October 20, 2004 
Page 2 

As per 35 lAC 703.280(e)(2)(C), CHSI is notifying a]] persons on the facility mailing list 
of this temporary authorization request ̂ vithin seven days. A copy of the notice is 
enclosed. 

Please contact me at (773) 646-6202, x233 if you have any questions. 

Sincerely, 

James R. Laubsted 
-"acility Compliance Manager 
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EHVIBOIHIIIENTU. SERVICES, MC. 

1ISOO Soutli Stonjr bland Avenue 
Chicago, IL 60617 

773.646.6202 
Fax 773-646-6381 
wwwr.clnnh.irbors.coni 

NOTICE 

October 20, 2004 

To: Facility Mailing List Addresses 

Re: Cieau Harbors Services, Inc. 
Notification of RCRA Tetnnorarv Authorization Request 

Clean Harbors Services, Inc. (CHSI) is a permitted hazardous waste treatment, 
storage, and disposal (TSD) lacility located at 11800 South Stony Island Avenue in 
Chicago, IL. CIISI currently operates under a RCRA Part B permit issued by lEPA on 
September 30, 1993. 

On October 20, 2004 CHSI is requesting a Temporary Authorization to the facility's 
RCRA Part B permit for the addition of a lamp crushing machine to Unit 25. 

This notice is being sent to you in accordance with lEPA's Temporary Authorization 
regulations in 35 lAC 703.280(e)(2)(C) which requires CHSI to send a notice o f the 
request to all persons on tlie facility mailing list within 7 days after the authorization 
request is made. 

If you have any questions regarding this notice, please feci firee to contact me at 
(773) 646-6202, x233. 

Sincerely, 

ames R. Laubstcd HOP r"\7"t?T> 
Facility Compliance Manager V-TiJ 

OCr Zl 20M 
Cc: FaciUty Mailing List 

^ ""People and Technology Creating a Better Environment" 



clean HartaoT.s Services, Inc. 
11800 South Stony I.sland Ave. 

Chicago, IL 60617 
EPA ID NO. ILD000608471 

Application for 
Temporary Authorization 

October 20, 2004 
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Application Jfor 
Temporary authorization 

I. OWNER/OPERATOR INFORMATION 

Operator; Clean Harbors Services, Inc. 
Facility Address: 11800 South Stony Island Avenue 

Chicaqo, IL 60617 

EPA TO No: TT.D000608471 

Facility Contact: James R. Laubsted 
(773} 646-6202 

IT. FOR MORE INFORMATION REGARDING THIS APPLICATION, CONTACT: 

Clean Harbors Services, Inc. 
11800 South Stony Island Avenue 
Chicago, TL 60617 
James R. Laubsted - Facility Compliance Manager 

III. FACILITY DESCRIPTION 

Clean Harbors Services, Inc. (CH.SI) operates a hazardous waste 
treatment and storage facility under tlie term.9 of RCRA part D Permit 
No. B-16 issued by the Illinois Environmental Protection Agency (IF.PA) 
and United States Environmental Protection Agency on November 4, 1993. 

CHSI utilizes a variety of waste handling operation.s to treat, 
hazardous and non-hazardous wastes onsitc, and to store/transfer such 
wastes, inc.! iidiiig treatment residuals, fior approved offsite reuse, 
treatment and/or disposal. Wastes are accepted in bulk t.anker, 
railcar, rolloff, and container (e.g., 55-gallon drum) form, and may be
ll qu.id, seiiu solid, and/or solid in nature. 

CHSI's waste handling operations include: 

1. Storage and primary physical/chemicial treatment of 
aqueous-based, inorganic hazardous and non-hazardous 
industrial waste streams using chemical precipitation, 
coagulation, filtration, stabilization, and/or fixation; 

2. Storage and liquid waste pretreatmcnt [prior to primary 
treatment} utilizing neutralization, chemical oxidation, 
chemical reduction, and otfier methods sucli as organic 
stripping; 
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3. Storage and blending ot hazardous waste for reuse as a 
supplemental hazardous waste fuel; 

"5 . Storage and transfer of hazardous wastes using tanks and 
containers; and 

5. Specialized waste treatment activities in tanks and/or 
containers such as phase separation of liquid 
aqueous/organic layers in tanks, separation of soiid/iiquid 
layers in corrosive wastes to remove U002 designation; and 

6. Treatment of paints and paint related materials through 
compaction in a miscellaneous unit; and 

7. Shredding of hazardous waste into dtspersible non-
dispcrsible materials in a miscellaneo\is unit; and 

8. Mel.alwashing of metal fragments which can be reclaimed after 
cleaning. 

The waste streams currently authorized for storage and/or 
treatment at CHST inclu<ie: ignltable (DflOl ) ; corrosive (U002) ; 
reactive (P003) ; and toxic <D004-D043) wa.stes; and many t""-, K-, P- and 
U-coded wastes. 

IV. DESCRIPTION OF PROPOSED PERMIT MODIFICATION 

Under tills Temporary AiiLhorization request, CHSI seeks 
authorization to make the following changes: 

Acid.! ti on of a lamp crushing machine to Unit 25 

CHSI receives and stores used lamps as hazardous wastes (D003, D005, 
0006, OClOG, 0009 and universal waste] and non->ha2ardou5 waste. These 
lamps include fluorescent and hlgJi-intena.i l.y-discharge (HID) (mercury-
vapor, metal-haiide and high-pressure sodium]. 

Under this suljmiLt.al, CHSI seek.s temporary authorization to modify Unit 
25 with the addition of a lamp crushing machine, bamp.s are pJaced by 
an employee onto a power feed belt through a negative pressure ai t 
chamber. Tiie lamp i.s cruahed and components are separated by a gas and 
mechanical process into glass, metal and c;alcium phospiiate powder 
containing mercury. The resulting materials are then sent off-.site Cot-
further processing/reclamation. The lamp crusher will be located in 
the alkaline bay of Unit 25, occupying some of the current drum 
storage. This is a permitted container storage area with impervious 
containment inside a building. The location of the lamp crusher wJ11 
displace six rows in the alkaline bay ol Unit 25. Although this bay is 
currently permitted far 13,G40 gallons (248 55-gal.lon drums), this will 
be limited to 4,015 gallons (73 55-qailon drums) when the lamp crusher 
is In the unit. This will include one drum connected to the unit for 
calcium pho.sphate powder with mercury. 

Page 2 
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The lamp crusher unit is a Model LKSl manufactured by Resource 
Technology Tnc. The unit incorporates a multi-stage particulate filter 
and carbon adsorption to reduce mercury and particulate emissions. The 
use of the lamp crusher allows volume reduction as wel.1 as separation 
of materials for recycling. CHSl Drawing 4282 is inciuded showing the 
location of the lamp crusher. 

V. The addition of a lan^ crushing machine to Unit 25 will 
require minor changes to the facility's existing management 
plan.s and operational procedures. A discussion of the impact 
of the proposed temporary authorization on the e>ciating RCRA 
Part ii management plans and operating procedures at CHSI is 
de.scribed below. 

1. RCRA Part A Application - The permitted .iLorage 
capacity of the facility and acceptable hazardou.s waste 
codes will be unaffected. The bulb crusher has been 
added to the other processes as a miscellaneous unit. A 
revised Part A application is enclosed a.s Attachment 1. 

2. Use and Managcmenl. of Conl.ainers - The proposed 
modifications have a minor impact on the u.se and 
management of containers at the facility. The alkaline 
bay of Unit 25 wil1 be impacted by placement of the 
bulb crusher. The storage of containers will be 
limited when the buib crusher is in that hay. CHSI 
will only use compatible containers acceptable for 
ahipmeni- by DOT regulations. All containers will be 
stored in designated ccmtainer management area.s with 
other chemically-compatible hazardous wastes. All 
hazar«iou.s and iicjp-hazardous containers will be labeled, 
marked and otlterwise laenaged in t)ie .same manner as 
other hazardous and non-hazardous containers managed at 
the facility. The Operating Manual for the lamp 
crusher is includefJ a.s Attachment 2. Page D-6a, 
Section D-Tables (Pages 1 and 2), Appendix D-1 (Table 
of Contents and Page 15) and Appendix D-2 (Page.s 2 and 
3) have been modified and are i.ncluded in Attachment 3. 

3. Use and Management of Tank Systems - There are no 
changes in the use and management of tank systems with 
this modification. 

4. Manifest System - All hazardous wastes that are 
received, consolidated/bulked and/or slilpped from the 
facility, will be accompanied by a properly completed 
hazardous waste manifest. Universal wastes do not 
require the use ol manifests. 

b. Record keeping and Reporting - Ail hazardous wastes 
that are received, consolidated/bulked, shredded, 
crushed anri/or shipped fi:om the facility, will fje 
documented in the facility's operating records. All 
operating records will be maintained on permanent file 
by CHST. 
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6. Ignitable, Reactive, and Incompatibie Waste ~ Ail 
hazardous waste received at or shipped from the 
facility are subject to the waste identification 
procedures outlirzed in I.he facility's Waste Analysis 
Plan. The Waste Analy.sia Plan is designed to identify 
the physical and cheaiical nature of tlie waste atrRam in 
order to avoid any potential adverse effects caused by 
ignitable, reactive or inc;ompatjb3o wastes. Tilthough 
used lamps may be considered reactive {sodium lamps), 
water is not introduced into the cr-ushsc at any point 
in the process. This proposed modification does- affect 
the facility's existing procedures for managing 
reactive wastes in that sodium Iftnipa wcuJd be crushed-
Page F-13D baa been modified and is included in 
Attachment 3. 

7. waste Analysis Plan and Procedures - CHSi's Wa.ste 
Analysis plan is designed to ensure that all incoming 
hazardous wa.ste.s are properly characterized and 
identified (by waste code) as part of waste pre-
qualification procedures at the site of generation and 
conformance Lasting procedures conducted upon arrival 
at C3SI. Th« Wa.9te Analysis Plan includes references 
to standard procedures and test methods for any 
sampling or analysis that is required to determine the 
presence of toxic constituents. Used lamps do not 
require anaiysi.s due to the nature and hazards of the 
lamps being known. This proposed modification doe.s not 
change the list of codes acceptable for storage or 
transfer, but does allow treatment through crushing of 
hazardous waste lamps. Table C-17 listing hazardous 
wa.ste codes of lamps accepted for crushing has been 
added to the WAP. Pages C-5, C-SA, C-lOB, C-IOC, and 
C-12 have also been modified and are included in 
Attachment 3. 

8. Security Plan and Procedure.s - The proposed 
modification has no impact on the aecui-ity plan and 
procedures currently in effect at the facility. 

9. ' Facility inspection Plan and Procedures - ATI hazardous 
waste storage/processing areas are subject to a daily 
inspection Lo insure the integrity of the container and 
labeling/markings on the container. Similarly, all 
bulk storage tanks and treatment units arc inspecteid on 
a daily basis. Thi.s would include daily visual 
inspection of storage bays for spilled material, 
containment integrity and container inspection. These 
inspet:tioTis would include the area where the lamp 
c;rii3hi iig maciiirie is located. Thi.s bay Is currently 
permitted as a container storage area with impervious 
containment. There are no changes to the facility 
inspec:Lion plan or procedures. 
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10. Personal Training Plan and ProGodiixes - The proposed 
laodilication has minor impact on the facility's 
Training Plan. No new staff positions are required 
from this modification. Since items such as labeling, 
manifesting and container handling are similar to those 
which are in use at the facility. Affected personnel 
will be trained on the Standard Operating Procedure of 
the lamp crusher and it.s impac:l;s on processing. The 
Standard Operating Procedure for lamp cmahiiig is 
included as Attachment 4. 

11. Preparedness an<l Prevention - The proposed modification 
has minor impact on the preparedness anci prevention 
measures currently in effect at the facility. A direct 
reading mercury vapor monitoring device will monitor 
mercury concent rat icjn.s daily during operation in the 
vicinity of the lamp crusher and monitor daily for 
breakthrough of the carbon. Pages F-21 and F-22 have 
been modJfjed and are included in Attachment 3. 

12. Contingency Plan - The proposed modification has minor 
impact on the contingency planning measures currently 
in effect at the facility. Page G-1 and pages 1,1 and 
e of Anticipated Hazards (Appendix G-4} have been 
modified and are included in Attachment 3. 

13. Closure Plan and Procedure.s - The proposed morJirication 
has an inipact on the closure plan/procedures currently 
in effect at the facility, when the lamp crusher is in 
place in the Alkaline Day of Unit 25, container storage 
will be reduced 9,625 gallons (175 55-gal1on drums). 
Closure of the lamp crusher will add to closure costs, 
but Is more than offset by the reduction in container 
storage. Pages 1-4 and I-4A, Section I Tables (Pages 1 
and 2) and Appendix 1-3 (Page 10) have been wodified 
and are inc.) uded in Attachment 3. 

14. Financial Responsibility - The propo.sed TnotLi fj cation 
hag no impact on the financial responsibility 
requirements already in place. CllSl will continue to 
fund the higher closure cost associated without the 
lamp crusher in Unit 25. 

15. Subparts AA, BB and CC - The proposed modification has 
no impact on RCRA air requirements currently In effect 
at the facility. 

% 
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CHSI bGlieves Lh.is modification will present the same minimal level of 
potential exposure to humans and the environment as other operations at 
the facility since these wastes are already handled at the facility and 
because of t^le emission control system associated with the lamp 
crusher. This operation provides containment oC haiiardous waste or 
hazardous waste constituents to control releases of solids or liquid.s 
to the land, surface water, groundwater or subsurface environment. The 
unit itself and containers provide primary containment of wastes and 
are subject to monitoring to assure emission.^ are not present. 
Controls monitor equipment operations and shutdown ciperal.ions when not 
in acceptable operating ranges. Emissions are collected and controlled 
to permitted levels. 

A Compliance Test Report (PfJ8'l6142-013 for the lamp crusher conducted 
by Shaw filnvlrormental. Inc. is Included as Attachment b. An Industrial 
Hygiene Exposure Monitoring Report was conducted by Clean Harbors 
Environmental Services, Inc. is included as Attacliment 6. A written 
description on potential pathways of exposure to humans or 
environmental receptor-S is included as Attachment 7. 

The CHSI facility is located within the corporate limits of the City oC 
Chicago which has a population of over 1,000,000 people. This exempts 
the CH.5T facility from the requirements of 39.2 of the Illinois 
Environmental Protection Act 
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VT. CERT m.CATJON 

I certify under penalty of law that this document and alJ attachments 
were prepared under ray direction or supervision in accordance with a 
system designed to assure tJiat quslif.ied personneJ properly gather and 
evaluate the information submitted. Based on my inquiry of the person 
or persons who manage the system, or those persons directly reapcmsible 
for gathering the information, the information submitted is, to be the 
best of ray knowledge and belief, true, accurate, and complete. I am 
aware that there are significant penalties for siibmittitig fal.se 
information, including the possibility of fine and impriaonraent Cor 
knowing violations. 

Da te 

/Joliti E. Larfc.aster, VP~Geriera]. Manager 
Clean Harbors Services, Inc. 

Signature Date 

Anthony G. lanello, Ehtecutive Director 
Illinois International Port District 

\ 
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# VII. ENGINEER CERTIFICATION 

I certify under penalty of law that this document and ail attachmenca 
were prepared under my direction or supervision in accordance with a 
system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of the person 
or persons who manage the system, or those persons directiy responsible 
for gathering the information, the information submitted is, to be Che 
best of my knowledge and belief, true, accurate, and complete. I am 
aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for 
knowing violations. 

Engineer Seal 

Kenneth D. Spauldin, 

MECA Engineering Corporation of America 
5539 Indianapolis Blvd. 
East Chicago, IN 46312 
219-397-0100 

Pauc S 
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PieanHar^ 
EHYIRDHMENTAL SEHVICES. IHC. 

I 

1L800 5tiuth Stony Itland Avenue 
Chicago. IL60f,l7 
773.MG.fi202 

'••='fSS'dtf9r'^58S004 
www.ciLinlMrhors^ojn 

Mr. Mark A Schollcnbergcr, P.E. 
Illinois Environmental Protection Agency 
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
Springfield, IL 62702 

Dear Mr. SchoUenberger: 

Clean Harbors Services. Inc. (CHS!) is submitting additional information concerning its 
application for a Class 3 permit modification for the addition of a lamp crushing machine 
for Building 25. 

The lamp crushing machine is ctarcntly operating at Clean Harbors Cincinnati, OH 
facility. Metal recovered from the crushed bulbs is sent to Victor Metal in WickJiffe, OH 
for reclamation. Glass recovered from the crushed bulbs i.s sent to Dublok in PA. For 
reuse. There is also one additional drum associated with the unit for metal. All 
containers of recovered material will be kept on-site a maximum of 90 days from when 
material is placed into them. 

For clarification, when the unit is shutdown fiom normal operation the vapor fan will 
continue to operate. CHSZ will continue to run the fan fur at least ten minutes following 
cessation of all processing. During emergency shutdown, even the vapor fan will stop. 
CrHSI will restart the fan immediately following tlie treatment of the emergency. This is 
consistent with the oiwniting manual Nos. 6.1 and 6.2 which was included as Attachment 
2 in the original submittal. CHSI will also follow the routine maintenance procedures 
outlined in Section 7.0 of the operating manual. 

CHSI is including a certification by an Industrial Hygienist concerning risks associated 
with the emissions from the lamp crushing machine to niT-site receptors. Also included 
is a copy of the notification sent to the facility Mailing List Addresses and the Legal 
Notice published in the Daily Southtown. 

/ 
If you have any questions concerning this information, please contact me at (773) 646-
6202. x233. 

ncs R. Laubsted 
''racility Compliance Manager 

"Pfopfc mtd Ti fhnohv^ C.rairi'ig'i Environment " 
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The locations arc shown in the enclosed drawing. Each drum of hazardous waste will be 
counted toward the 73-drum storage capacity of the Unit 25 Alkaline Bay. 

if you have any questions or require more information concerning the lamp crusher, 
please contact me at (773) 646-6202, x233. 

Sincerely, 

atnes R. Laubstcd 
Facility Compliance Manager 



rieanHarbon 
EHVIIUMMEKTKL SERVICES, WC. 

11800 Souih Stonjr Island Avenue 
Chicago, JL 60<i]7 

773.6-16.6202 
hue 773-646-6381 
www.dcanhafhors. a>m 

September 9, 2004 

Mr. Mark A. Schollcnberger. P.E. 
Bureau of Land - Permit Section 
Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
Springfield, IL 62702 

Dear Mr. Schollcnberger: 

Clean Harbors Services, Inc. (CHSI) is submitting additional information concerning its 
application for a Class 3 permit modification for the addition of a lamp crushing machine 
for Building 25. 

An engineer certification indicating the lamp crushing machine is fit for its intended use 
is being sent under separate cover. 

Enclosed is a proof of publication of the public notice. 

It is noted in tlie operating manual for the lamp crusher that plastic coated lamps must not 
be placed directly on feed conveyor #1. Plastic will be removed from these lamps either 
manually (cut with a razor knife) or by use of the de^globing chamber. 

In Attachment 5 (Compliance Test Report), in the Summary of Results (page 2) of 
mercury emissions, is the statement •''The allowable emission rate is 1.1 X 10(-5) Ib/h." 
This allowable emission rale is the permit limit for this unit at Clean Harbors Cincinnati, 
OH facility. 

In the application. CHSI .stated one drum would be connected to the unit for calcium 
phosphate powder with mercury. The actual breakdown is as follow.s; 

Material Container 
Glass Flex-bin or metal hopper 
Glass 5-gallon pail 
Glass Finc.s 55-gallon dnam 
Phosphate powder/mercury 55-gallon drum 
Phosphate powdcr/mcrcury 55-gailon drum 
Metal Cubic yard box or 55-gallon drum 

Tra/yfr iiitrl Tcrhtiflhxrv Crnith;" 
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CERTIFICATE OF PUBLICATION 

DAILY SOUTHTOWN. INC., NEWSPAPERS 

The undersigned corporation does hereby certify that it is 
the publisher of the DAILY SOUTHTOWN that said 
DAILY SOUTHTOWN Is a secular newspaper that has 
been published daily in the County of Cook and State of 
Illinois, continuously for more than one year prior to the 
first publication of the notice appended, and is of general 
circulation throughout the said County and State and that -
it is a newspaper as defined in "An Act to Revise The Law 
in Relation to Notices". As amended by an Act approved 
July 17, 1959 - IllinoLs Complied Statutes, Chapter 715 
(ILCS 5/0.01 et seq.) 

That the notice appended was published in the'DAILY 
SOUTHTOWN, INC., on 

APRIL 22, 2004 

IN WITNESS WHEREOF, The DAILY SOUTHTOWN, 
INC., has caused this certificate to be signed and its 
corporate seal affixed hereto at Tinley Park, Illinois, this 
22"" day of APRIL, A. D., 2004. i-a. '-'•t ^ 

Authorized Agent 

County of Cook , 
State of Illinf>is 
Subscribed and sworn to 
before me this 22"" day of 
APRIL, 2004 

% 

Notary Public 

OFFICIAL SEAL 
L. CONRAD 

MOTAflYPOBUC. STATE OFILUNOtS 
MY COMMISSION EXPIRES 3-2-ZOQB 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Fam oppivmS. QMS Wa JOeOOXM Btplros rW31/DJ 
eM«o.oz«-s»A-or 

# 

For EPA Regional. 
Use Only 

Date Received 

Month Year 

III I I r 

# EPA 
United States Envvoninantal Protection Agency 

Washington, DC 2046Q 

Hazardous Waste Permit 
Application 

Part A 
fWKJdflw /ns/fMrWvi bctm starimg) 

I. Facility's EPA ID Number/Afarfr 'X'fti tfie appropr/ate box) 

A. First Part A Submission X IB. Revtead Part A Subfrrieston (Amendment# 2 

C> Facility's EPA ID Number 

I L 0 6 

D. Secondary p Number amlicable) 

4 7 1 I n I M r I ixD 
II. Name of Facility 

LIEIAI N I |H1A|R|B|Q|R|S| |s{EiR|v|ilc|E|si |I|N|C|.| } n 
111. Facility Location (Physical address not P.O. Box or Route Number) 

A. Street 
I|I|B|O| Q I |S|O|U|T|H| IslTioiNivl | i | s | L I A| N I D I |A [v |E {N |u |E 

street fConftVioedj 

Mill I I I I I I I I I I IT II I I TTT 
City or Town 

H|||C| A I G |0| I I I I I I I I I 
State Zip Code 

^l-l I I I 6 0 6 

County Coda 
<1^ 

County Name 

g lo lo IK I II II I I I II I 
B. Land Type C. Geographic Location 

LAnnjUElDagreea, itiliii/teg, ttecxmOt} 

f4~rn Sold] n] 
LOMOn LiCN* rrkonc^ irminAis A munnnttf 

D. Facility Existence Date 
ntonth Day Xear 

lolrlarsliUisjo 
IV. Facility Maiiing Address 

Street or P.O. Box 
ilalol 0 I ISIOIUITIHI ISITIOINIYT LIAINIDI |A"T7 1 

City or Town 

c! A I G lol I I I I I I I I IT 
State Zip Code 

6|0|6|.|7l I ITT H I I 
V. Facility Contact (Person to be contacted regarding nKSSteact/w/tfas at facilfty) 

Name (laso (h 

1 A|u|B| S 
(Fim 
J I AI Mt ETS n L A U E D n 

Job Title 

cio|M|p| L| I jAlNjclEl IMIGIRT 
Phone Number (Area Code and NumberJ 

7 i 7 1 3 I > 1 6 I 4 I 6l I 6 1 2 I 0 1 2 I | 
Vi. Facility Contact Address fSee tnstnicfions,) 

A. Contact Address 
LacMon niinng Oltiar 

ID Sn i I 
B. Street or P.O. Box 

T I I I I I I I I I I I I M [ 
City or Town City oi 

t II I I I I I I I I I I I I 
State Zip Code 

EI 

EPA Form 8700-23 (Rev. 10/99) Page1 of 27 





Please print ortyps with ELITB type <12 characlets per inch) in the unshaded areas only Form opwDWd. OUB M>. 3093 003* expire* WJfi03 
GSA No. ra46-EPA-OT 

EPA (D Number (Enter front page 1) Second aiy 10 Nurtiber (Enter from page tj 

.J 4 0 0 0 0 6 0 8 4| 1 1 i 

i •> arator Infoimation (See instructions) 

lam e o1 Operator 

ci L E A N H A 0 R 5 s R V 1 C E S| J NTCI . 
street or P.O. Box 

. 8 0 0 s O T S T o N Y 1 [s L 1 A [ N DI iA!vj E1 1 J 
cm ) or Town state Zip Code 

c H| i| c| A 1 « 1 o| 1 1 1 1 1 1 ' 1 L 6 1 0 6 [1l7l 1 

Phone NumlMr (Area Cot/e and WumJber) 
B. Operator 

TJP! 
C. Change of Operator 

indicator 
Date Changed 

Month Day Year 

r 3 - 6 4 6 - el 2 0 2| r Yaa [No x| II 1 1 1 II 1 
VIU. Owner Inl fortnation ̂ ee instructions) 

A. Name of Owner 

'K L 1 N o i S I N T L . |P1O|R| T |D11 Is T R|1|C|T 1 
Street or P.O. Box 

3 6 0' 0 A s T 9 5 T H s T R T 1 1 1 1 1 1 1 
cm r or Town State Zip Code 

c H| 1 1 A 1 G 1 O 1 1 1 1 1 1 1 1 1 L 6lo|6 h 7| 1 1 1 

^Bne Number (Area Code and Number) 
B. OwnarTypa C. Change of Owner 

(ncOcator 
Date Changed 

Month Day Year 

7 H 3 - 6 4 6 • 4 4 ot ol I 

v» |NO 1x1 1 1 1 1 II 1 1 
IX. NAICS Codes (in order of significance; start in left box) 

Fhst 9 9 9 1 1 Third 1 1 1 1 1 1 
fDeacrffrfionJ Waste Treatment <OB£criptian) 

Second 4 9 5 3 1 1 Fourth 1 1 I i 1 1 1 
(DescnpfionJ REFUSE SYSTEMS (Oescnptron) 

X. Other Environmental Permits (See /nstructiofisj 

A. Permit Typo 
{Ent»r Coda) 

B. Permit Number C. Description 

R_ B 1 6 lEPA RCRA PART B 

5- i L D 0 0 0 6 0 8 4 7 1 USEPA HSWA PERMIT 

1 9 8 Q 3 6 o P lEP A LAND (OPERATIONS) 

1 9 8 4 - E P - 0 8 8 9 lEP.A LAND (OPERATIONS) 

0 3 1 6 0 0 B T E lEPA AIR 

1 9 9 0 - E N - 1 3 0 1 lEPA WATER POLLUTION CONTROL 

EPA Form 8700-23 tRev. 10)99) Page 2 of 27 



PI9B8B print or type with EUTE type (12 characters per inch) in the unshaded areas only foim tfipioMrl, 0MB No. 206IH)034 Bcplna laSr/tR 
esANa.ia'»iM-Or 

EPA ID Number (Enter from paga 1) 

1 J ^ ° ' f * ^ ^ 1 ^ (g aiure or Business (ProincSB a brief aesc/ptmn) 

Secondary ID Number (Enter fttunpagei 1} 
' II I' 11 I I 1 I I m 

Harbors Services, Inc. (CHSt) oflers a Uquid Industrial waste treatment service. CHS) accepts hazardous and non-bBzardous 

WBstewateiS which do not meet sewer discharge apecincatlona. Through phylscal and chsmical treatment, CHSI produces an effluent acceptable for 

sewar discharge and a dewatered sludga. The effluent Is discharged into the Metropolitan Water Rectaifration District of Greater Chicago's sewer 

system and the sludge Is shipped to properly-Ucetwed pftslle traatnient and/or disposal facilities. CHSI also accepts hazardous and non>ttgvg'dous 

waste, which » stored in tanks and containera and aubsequBrtly tranatanad to properly Ccensad offelte treatment and/tor disposal facilities. 

yi. Procc^ and D^ign Ca^pacitiM apacities 
I from the list of procesTi A. PKOG tbS UyU b - Enter the code from the i/sf o ̂ process codes befow lirA test describes each process fo be irsed at the 

fiicilrfy. Thirteen Ones are providod for entering codes. If more lines are needed, attach a separate sheet of paper with the 
adtf/lionai hitbrmatfon For "athef processes (t.e., D99, S99, 704 and )f99J, describe the process fincioding its design 
capsQty) in the space pnovUded in item Xfl. 
PKOCESlj DEiSKoN CAPACITY - f=or each coete entarad in cofumn A enter the capacity of the process, 
t AMOUNT - Enter the amount m a case where design capacity Is not applicable (such as In a dosure/post-dosure or 
enlPrcement action} enter ttie total amount ct waste for that process. 
2 UNIT OP MEASURE • for eadr amount entered in cdumn B(1) enter the code from the list of unit measuie codes below that 

describes the unit of measure used. Only the units of measure that are listed below should be used. 
HKOCbSIS 1OTAL NUMBER OF UNITS - Enter the iotaJ number of units used wfih the correspcridingprocess code. 

H. 

C. 

APPKOPOATSt/mnOF 
p^tocess MEASURE fORPROC&S 
COOE PROCESS DESraNCAPAOTY 

u/y Untforgfiiuncf (fijoctCTi CalHim; utws; CpoJiona Hir Uey: or Otats 
weji oispotaai PBTUB/ 

IJ9V LOnDHII Acro-tect rfacterosrwfBr. Utttxc 
tMfra; CuDc Yaias 

Lan^ /Mmevr Ac/ssorHactws 
UK£ (Jtaan ;ji^x»c4 {iaaonaf^fUayarLOsfsHaruay 
LWJ SurTflcs ^npotffldmenr iaoaons: uten: cvvc MeiofT, or 

iiapaaef iiutiiG ratas 
uyv cvierufjoasar Any untot jMeasure usteo tsonj^ 

atwtiqa 
UI1 (Mitaxnar tioAora; Lirers; KUtOK Mm9; or uvotc Yam 

tana^floniga yailarv^iJ8Brs;t:ulac»*stirf8;orlMtic Yarns 
MvktcYatoaorUuotafAam 

Sijr;Ko impoumtmnrK t^itona. 'iters; r;uaM7 JMantni: or cutrr. roroe 

OnpPmi tJisKmo. Uitta: AQTCS; UJ&IC Meters 
Hecrams: ofHuotc Yam 

yoff oontommeftf oundtrts ciiotc mas or Ciitfe Meters 
Hfrvajps 
UmefillPr$99 AnyUfvtatiAaaatmuatoodofoa 
trveffoom 

tOJ faflX (jvatment uaaoas Paroay; uton Her vay: SAort /otrs 
HerHOvr. Her Hbi/c Utafsh^Hour, 
POutrOB HBf HDtrr :Stton tons nor vay: 
/o/ogramo Hour, Metric fanafiarOay.or 
Hfetfic tone Her Hour 

/antr Uutraea tinpounamaft (;;4McnnHBftKqr;Leer3rWU»jr;i:9iOfT torn 
iraanrmfit 

POunt/aPerHovr OYton fom Her oay( 
KHuotofno Her t^itn Pdaino tons paritayi or 
Mmec zona par Hour 

tOJ fnansfoiot StKtrt iattsH3rHOat:UcliK ions Her 
HOLR; HOUMS Hbrrrou: Ciooir /one w 
Day; Mogtams Her Hotif, iJertans trr uny; 
ijnir» M9rLkny; JMOOIII ions Herffodrror 
MtnviMtuHofHvtff-

/04 Ut/ier ff^/Mnr UeatamHaruay; lAers Horasr, Hotumpor 
noun Shoft I0R9 Hy HOW: Kaoiyiams par 
Hiwi; MffMr torn HefOay; AMMc tonaHar 
Heun Snatt tarn Par Uay; titu Par Hour: 
(jsaons K«r uay; Uars Harnoor, or iMomn 
tiiu r«rr«>iir 

JtIO tfOWf umr^^ uatofis Her rraie; urere par 
ttour; utyPorHeur. or MAon uru t'^r Hour 

APPROPRMTEUWTSOF-

PROCESS MSASUREPOR PROCESS 
CODE PROCESS DESifORCAPACny 

tdf CenrentKiJn ^o/iortst^fAiy: Utont Per uay; 
(OX umpiWi HiunaBPantounbinoa tons HO/ 
/a'J AggrtQaiorJA Houn ittfogmsm Pnt pattr Mniw 
too Hidsptnfte tun fdhs Par uay: Mevte torn Per t lour 
t» CMoUwtn itnoo tonsHtfTLiejf; tirci Parnwr 
(OO WastPiffitaca umf% Harrfouc/ungtanrs Harnoetr, 

orMottsnWuParHour 
iBi •SWStHSnMMlB ' 

ijcHQhntng frrhtnoa 
ton tnammuiwot 

lationon UKoiiffton Heaclor 
tas Mettim KasmnioQ (jaaanaparuay.LaataPOf 

Hrmoeo 
IW PutptnguqaofHacoirOiy Par HOW; t^raew Her Hour; 

Pumaco Memo lofiopafuay; mtttc ton« 
ivr {Moustion iMVKs usea Her Hoar; Sttar tone Par (My; 

en thaHecanrvryOttiefititr Per fioor Henna Per t IOLIT; utew 
vaams piom mxan sttitinK HPTHoor; Of Mfffjon Hfu Hter Hour 
Moa 

i92 Hatrtgen AaO Hianeces 
194 

tee <;cntieif/»enl Huittrni/ • U/ttc Yenia; UCJOC Meters; ̂ Tiort 
tmarment tons HBTHoui; UMD/is HsrHQur 

iinsrs t «r riobrr fiutr Her Hour 
HOMHOIS Her Hour; Sttort i one Per 
Uay: kimrema Pm Uoun Metnc 
tone Her i^y, (Nitons Per Uay; 
LTystiyljerK'jMeini; tcr»H8rnei;r' 
orMtAofiiAif^rHClur 

xtr# vaco purmrjA^otut Any U,uror(U6MtatJ LisasdIkAm 
Mtoranon 

xw MecOe>n4iBr Hrvoeesimj ithort ) one Her Hour; Meoic 
Hour, ^Dir f one per Miy; MtMnc /one 
Pair UPKHDUSOS hfr MounUBJa Par How; 
ottiaaons Par Uay 

xtrj roermst una Haaona hier Uey; Uei9 t-ar uajn r^wiaa 
Hour; iffiart torts HnrHdayOIOO'^/Ds 

Par Haurjftteme tons t-'er uoy; Msinc 
1 naa » Mtnu;snon tons Par iJay;iHu 

Hour, or aanan uro t-ierHoitr 
XCH eaootaoic Hcfx^tory Cuac YttrO^-Ciilsc Meten^iAcic^ecr; 

H^to^m^Wtftoos; orutys 
xw oenar'JubpattX Any Und ot Mfsaaiire tjsext botow 

k 
osrar • dnJtod 

MMsureCeoe 
BeVota " • - • 5 
yeiotts Par Hour t: 
yeaomPariJay U 

Utors L 
utats f «r Koor H 
uv/at^uay V 

VnEpT^^ UpBoi ' ' 

Measure Jbtoesura Code 

MBfDC tons HBrHowr w 
saoH ioospatuitr n 
Metre tons HerUey s 
HovnasHerKour ^ J 
xrwremsHfrHiour. 
ihPMiion orit rw ngur 

CEtEEl 
fitoesnre ItiaasruaCtfUa 
Cuwe Yardiw 
UjDie PMffite ; , t; 
itoee. 
Acne-tew..-
KecrdfOft 

om f'Cf nour, t 
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Please piint or type with ELimE type (12 characteis per inch} in the unshaded areas only Forni «ppiOMd. 0MB MB, 205OW<©cp"e« 10r31/OS 
fiJM fto. O&W-EP/IOT 

EPA ID Nuntb«r {Enter from page 1) Secondary ID Number (Enter from page 1) 
D O 0 0 |6I0|8|4|7|1| 1 1 1 1 till 1 1 1 1 ! 

m ip ces s Codes ahifDesigt 

i gaitpns 
E FOR COJMPLETJA/G ITEM XII Cshowti In line mimberX-t betow}; A ladKiy has e storage lank, which can hold 533.788 

Uine Process 8- Prrjcess Design Capacity C. Process For Official 

Numter Code 1. Amount 2. Unit of 
Measure 
tBOercoclB) 

Total 
Numt>er 
Of Units 

Use Only 

X 1 s 0 2 5 3 3 , 7 8 8 G 0 0 1 

1 s 0 1 164,253 (2969x5S-Ga) Equivalent 2 X 04 i CU.ft.) G 2 9 7 1 

2 5 D 1 360 (12 X 30 Cubic yards equivalent) Y 0 1 2 

3 s D 1 268,800 (TRANSPORTATiON VEHICLES) U 0 3 1 

4 s D 2 3 0 5.3 5 6 G 0 3 7 

5 D 8 3 2,0 0 0,0 0 0 G 0 0 4 

S T 0 1 A 200, 000 U 0 0 1 

7 

9 

9 

1. 0 

1 1 

1 z 
1 3 

i NOTE: /Fyou rwod to HTsI mora than 13 process codes, attach arj acWftfonal sheeffs} with the rn/ormatfon in the same format 
as aiwvsL Number the Unea sequantiBay. taking into account any Jinas that wHt be used far 'other'prooesses ft. e.. D99. S99, 

T04 and X99) in item Xili. 
XIII. Ottiar ProoMsee (FoUour iMtruettens from Ham xn for 099,5S9, FM and X99 process codes} | 

Line Process B. PROCESS DESIGN CAPACITY C. Process 

NumtiBr 
lenbraiin 

W-a^) 

Code 1. Ainoimt tspeoti') 2. Unit of 
Measure 
{Enlerccdaj 

Totsl 
Number 
Of Units 

D. Description of Process 

X 1 T 0 4 . 

0 \y T 1 0 1 ^ 1 2 0 0 0 U 0 0 1 T.04^ Treatment of D002 iktukl/soiid 

mixtures in containers liy removal 
Of liquid 

0 6 T 0 > 1 3 0 0 0 1 1 0 i D 1 1 T-04-B Compaction of hazardous waste 

solids in contsiners 

0 1 ? h 0 1 5 5 0 0 0 1 0 0 1 T04-C Hazardous waste fuel blending 

1 0 T 9 1 6 0 0 1 0 1 0 T-04-0 Stabillzationlfixation of tiazardcus 

waste in roltolf containers. 

> 
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Pleaae print or type wHti ELITE type (12 chBiaders per inch} In the unshaded areas only romappmea. oimttalOSoWM E>p(re« 10a^/m 
QSANo-We-EPA-OT 

EPA lDUvmber (Enter from page 1} 
I I LI PI 0 i 0 1 0 1 6 1 Q I 8 I 4"! 7 I 1 

^SecondaryID Number 7gnterfro/|i^ 1) 

^V. Description of Hazardous Wastes 

EPA HAZARDOUS WASTE NUMBER-£nfer Hie ftKir-tflgff ntii}il>er/hvn40 C^, Part 201 Subpart D of eac/i fiated haxardoua 
waste you will handle. For hazardous Hastes luArcA are not ftstedbi 40 CFR, Part 201 Subpart D, enter the ftiur-dlgif numb^s} 
bom 40 CFft, Part 201 Subpart C thai dascribes the ehaiactmrlstlcs mdhw the toxic conbim/nanCs ortbose Aaaandlaus mstes. 

B. ESTIMATED ANNUAL QUANITrTY - For each Osted waste eotend in cehimn A eSGmate the quanlt^ of ffiet uraate fhef wilt bo 
baniflecf on an annual basis. For each characteristic or toxic conlamlnani en1«etf in colunui A estimate the total annual quantity 
of aO the aan-llated luasiefa^ that wiU be hamPed whUb possess that ebanactertsfilc or contaminant 

C. UNIT OF MEASURE - Poreacb quantffy entered In column B entertbe unit of measure code, (/nits of measure wtircA must be 
used and the appropriate codes ara.-

ENGLIS UNIT OF MEASURE CODE METRIC UNIT OF MEASURE CODE 

F>OUNDS P KILOGRAMS K 

TONS T METRIC TONS M 

ff facility records use any otber unit of measure for qirarrb'ty, the units of measure muat bs converted Into on e of the required 
units of measure taUnq into account Ae appropriate cfenslty or specMe gravity of the waste. 

O. PROCESSES 

1. PROCESS CODES: 
For listed hazardous waste: For each listed hazardous waste entered In colufhn A select the code(s) from the list of process 

codes contaiited In Item Xil A. on page 3 to indicate how the waste vdll be stored, treated, and/or disposed of at the fadfrty. 

For non-listed hazardous waste: For each cfiaiacterisfic or toxic contaminant entered in column A. select the code(s> from the 
list of process codes contained in Item XII A. on page 3 to indicate all the processes that will be used to store, treat and /or 

dispose of ail the non-listed hazardous wasted that prosaess that characteristic or toxic contaminant. 

NOTE; THREE SPACES ARE PROVIDED FOR ENTERING PROCESS CODES. IF MORE ARE NEEDED; 
1 Enter the first two as described above. 
2 Enter "OOO* In the extreme right box of Item )aV-0(1). 
3 Use additional sheet enter line number horn previous sheet and enter additional codefs,! in Item XIV-E 

2. PROCESS DESCRIPTION; If a code Is not listed for a process that will be used, describe the proceaa in the space 
provided on the form (D(Z]. 

NOTE; HAZARDOUS WASTED DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - HaraidouB 
wastes Mat can be described by mare than one EPA Hazardous Waste Number aftatf be deserfbed on ffie form as follows.' 

1 Sefectoneof Ae EPA Hazardous VMssfe Numbers and enter It In column A. On the same fine complete columns 
B, CandOby eatfmatlnq Ae total annual quantity of Ae waste and diescrfblng all Ae processes to be used to treat 
store, and/or dispose of Ae waste. 

2 IncofumnAof Aenejrt line enter AeoAer^A Hazardous MbsteNumberlhaf can be used to describe the Waste. 
In column Of2l on that line enter Included wlA above' and make no other entries on that line. 

3 Repeat step 2 for each EPA Hazardous Waste Number that can be used to describe the hazardous waste. 

EXAMPLE FOR COMPIfmVG ITEM XIVf'sAown in tine number X-1. X-2. X-3, andX-4 below; - A facility wSH beat and cffspose 
of an estimated 900 pounds per year of chrome shavings horn teather tanning and finishing operation. In addition, Ae faeUlty will 

treat and dispose of Arae non-listed iwastas. Two wartea are corrDslve only and there erill be an estimated 200 pounds par year of 

each waste. The other waste Is carroslys and ignifatUe and there wilt be en astlmafsd 100 pounds per year of Aat waste, rraatmenr 
will be in an incinerator and disposal will be In a landfiH. 

Line 
Number 

A. EPA 

HAZARDOUS 
WASTE NO. 

rEnierCode; 

B. Estimated 

Annual 
Quantity 
of Waste 

C. Unit of 

Measure 

fEWer 
code; 

D. PROCESSES 

Line 
Number 

A. EPA 

HAZARDOUS 
WASTE NO. 

rEnierCode; 

B. Estimated 

Annual 
Quantity 
of Waste 

C. Unit of 

Measure 

fEWer 
code; 

<1)PP tOCESS CODES (Enter code; (2) PROCESS DESCRIPTION (If a 
code is not entered In D(1)} 

X| 1 K 0 5 4 900 P T 0 3 D 8 0 

m I b b 0 2 400 P T 0 3 D a 0 
w b b 0 i ' 100 P T D 3 D 8 0 

4 D 0 0 2 / 
Included With Above 

EPA Fonn 0700-23 (Rev. 10199) Page 5 of 27 



Pteasa print or type with ELITE type (1Z ctiaracters per Indi) in the unshaded areas only fo/n luiimmcf. atae /uh ajaj-ousr Scpires laniAn 
Gsh Nft o««-ePA-or 

EPA to Number (Enter from page 1) 

s 11? I ° I" 171' I. 
Secondary 10 Number (Entorfrom page r; 

icriptlon of Hazardous Wastes fContfnued; use additional sheets as necessary) 

r n A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Cotto) 

a. Eetlmatad 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

CDdd) 

D. PROCESSES 1 

Line 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Cotto) 

a. Eetlmatad 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

CDdd) 

(1) PROCESS COOES (Enter code) (2) PROCESS DESCRIPTION (ff a 
code Is not entered In 0(1}J 

1 D 0 0 1 15,000 Y • 
2 D 0 0 2 5,000 T S 0 1 s 0 2 T 0 4 FG HJ TO 1A X9 9B 

3 D 0 0 3 5.000 T s 0 1 s 0 2 T 0 FG HI J TO 1A X9 9B C 

4 D 0 0 4 5,000 T s 0 1 s 0 2 T 0 nnDB3 EF GH J TO 1A X9 9A B 

5 D 0 0 5 250 T S 0 1 s 0 2 T 0 DE3^ EF GH J TO 1A X9 9A BC 

6 D 0 0 6 250 T S 0 ' s 0 2 T 0 00309 EF GH J TO 1A X9 9A BC 

7 D 0 0 7 250 T S "o T s 0 2 T 0 nniiE9 EF GH J TO 1A X9 QA B 

S D 0 D 8 250 T S 0 1 s 0 2 T 0 QQl]Eg] EF GH J TO 1A X9 9A BC 

9 D 0 0 9 250 T S 0 s 0 2 T 0 EIB3B3 EF GH J TO 1A X9 9B C 

1 0 _o_ 1 0 250 T s 0 1 s 0 2„ T 0 EF GH J TO 1A X9 9B 

1 1 _0^ 1 1 250 T s 0 1 s Q 2 T 0 E10309 
' -
EF GH J TO 1A X9 9B 

_1 _2 _0_ 1 2 250 T s 0 1 s 0 T 0 BBUBl FG HJ X9 9B 

_3 _0^ 3 250 T s 0 1 s 0 2 T 0 EIB9B3 FG HJ X9 9B 

1 4 P_ _0^ 1 4 250 T s 0 1 s 0 2 T 0 HJ X9 98 
f- ^ 

5 _q_ 1 5 250 T s 0 1 s 0 2. T 0 •03 Bi FG HJ xg 9B 
1 6 1 6 250 T s 0 1 s q 2 T 0 Hriuiwa ̂FG HJ X9 9B 

1 7 _o_ 1 7 250 T s 0 1 s 0 2 T 0 •BDIS FG HJ X9 9B 

8 1 8 15,000 T s 0 1 s 0 2 T 0 •0301 HJ TO 1A X9 9A B 

1 9 D_ _0_ 1 9 15,000 T s 0 1 s 0 2 T 0 •0301 FG HJ TO 1A X9 9A B 

_2 0 P_ _0_ 2 0 15,000 T s 0 1 s 0 2 T 0 EJEiSHES^ FG HJ X9 9A B 

2 1 _0_ 2 1 15,000 T _0_ _1_ _s_ _0_ _2_ T •0351 TO HJ TO X9 9A 8 

_Z 2 _0_ 2 2 15,000 T 0 1 _0^ _2_ T _0^ •0351 TO HJ TO 1A X9 9A B 

_Z 

_2 

_3 _0_ 2 3 15,000 T _s_ _0_ _1_ _0_ JL -2. •0351 TO TO 1A X9 9A B _Z 

_2 4 D Q 2 4 15,000 T _s_ _0_ J_ _0 _2_ _T_ _0_ •03^9 TO HJ 12 1A X9 9A B 

2| 5 D_ _0_ 2 5 15,000 T _0_ _1_ _0_ T 1 _0^ •0353 TO 3 1 TO 1A X9 9A B 

2| 6 D_ 2 6 15,000 T J_ _0_ _2_ T , H0SIB3 TO 1 12 1A X9 9A B 

2 7 D_ _0_ 2 7 15,000 T _0_ 1 _0_ T 0 FG HJ TO X9 9A B 

8 D_ _0_ 2 8 15,000 T 0 1 _2_ T •E^S HJ TO 1A X9 9A B 

2 9 2 9 15,000 T 0 1 _2_ T 
— 
_0_ HJ 12 1A X9 9A B 

_z _Q D_ 3 0 15,000 T _s_ _0_ _0j _2_ T _0_ ̂ HJ 12 1A X9 9A B 

_3 _T D_ 3 1 15,000 T _0_ _2_ T 0 010tjfS0 FG X9 9A B 

3 2 P 3 2 15,000 T J_ _s_ 0 2 T _0_ Q0351 FG HJ TO 1A X9 9A B 

3 3 15.000 T 1 0 _2_ J_ TO HY 3 X9 9A B 

L-. 3 4 15.000 1 T _0_ J_ _0_ _2_ _0_ QQ3^ TO HJ 12 1^ X9 9 A B 

r 1 30 5 15,000 , T s 0 J_ s _0_ 2 _r_ 0 Q03Q1 FG HJ TO 1A X9 QA B 

EPA Form 8700-23 (Rev. 10/99) Pago 6 of 27 



fthm appnmxS, OUB Ho. XOSSUXOi EstfRS taiSi/Oi 
esA Mo. ouB^PAor 

Pleas© print or type with ELfTE typo (12 characters per inch) in the unshaded areas only 

Secondaiy ID Number (Enter from page 1) EPA ID Number ffnterfroin page 1) 

I I L I D I Q I 0 1 Q 6 8 4 li n V , Description of Hazardous Wastes (Continued; use additional stteets as necessary; 

A. EPA B. EsUmated 

Annual 

Quantltty 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

D. PROCESSES 

LI 

Nun 

no 

nher 

HAZARDOUS 

WASTE NO. 

(Enter Coda) 

B. EsUmated 

Annual 

Quantltty 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

(1) PROCESS CODES (£rrfercocte> 12) PROCESS DESCRIPTION (tfa 
code Is not entered In D(l)) 

1 D 0 3 6 15,000 T S 0 1 s 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 
2 D 0 3 7 15,000 T S 0 1 s 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 
3 D 0 3 8 15,000 T S 0 1 s 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 
4 D 0 3 9 15,000 T S 0 1 s 0 2 T 0 4 AB CE FG HJ TO 1A Xg 9A B 
5 D 0 4 0 15,000 T S 0 1 s 0 2 T 0 4 AB CE FG HJ TO 1A Xg 9A B 
6 D 0 4 1 15,000 T S 0 1 s 0 2 t 0 4 AB CE FG HJ TO 1A xg 9B 
7 D 0 4 2 15,000 T S 0 1 s 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 
8 D 0 4 3 15,000 T s 0 1 s 0 2 T 0 4 AB CE FG HJ TO 1A xg gA B 

9 F 0 0 1 7,500 T s 0 1 s 0 2 T 0 4 AB CE FG HJ TO 1A X9 gB 

1 0 F 0 0 2 7,500 T s 0 1 s 0 2 T 0 4 AB CE FG HJ TO 1A xg 9B 

1 1 F 0 0 3 7,500 T s 0 1 s 0 2 T 0 4 AB CE FG HJ TO 1A xg 9B 
1 2 F 0 0 4 7,600 T s 0 1 s 0 2 T 0 4 AB CE FG HJ TO 1A xg 9B 
1 3 F 0 0 5 7,500 T s 0 1 s 0 2 T p 4 AB CE FG HJ TO 1A X9 9B 

4 F 0 0 6 1,000 T s 0 1 s 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B (i 5 F 0 0 7 1,000 T s 0 1 s 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B 

1 6 F 0 0 8 1,000 T s 0 1 s 0 2 T 0 4 AB CD EF GH J TO 1A xg 9B 

1 7 F 0 0 9 1.000 T s 0 1 s 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B 
1 8 F 0 1 0 1,000 T s 0 1 s 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B 

1 9 F 0 1 1 1,000 T s 0 1 s 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B 
2 0 F 0 1 2 1,000 T s 0 1 s 0 2 T 0 4 AB CD EF GH J TO 1A X9 98 
2 1 F 0 1 9 1,000 T s 0 1 s 0 2 T 0 4 AB CD EF GH J TO 1A xg 9B 

2 2 F 0 2 0 1,000 T s 0 1 s 0 2 T 0 4 AB CE FG HJ 

2 3 F 0 2 1 1,000 T s 0 1 s 0 2 T 0 4 AB EF GH J 

2 4 F 0 2 2 1,000 T s 0 1 s 0 2 T 0 4 AB EF GH J 

2 5 F 0 2 3 1,000 T s 0 1 s 0 2 T 0 4 AB EF OH J 

2 6 F 0 2 4 250 T s 0 1 s 0 2 T 0 4 AB EF GH J X9 gB 

2 7 F 0 2 5 15,000 T s 0 1 s 0 2 T 0 4 AB EF GH J xg gB 

2 8 F 0 2 6 1,000 T s 0 1 s 0 2 T 0 4 AB EF GH J 

2 9 F 0 2 7 1,000 T s 0 1 s 0 2 T 0 4 AB EF GH J 

3 0 F 0 2 8 1,000 T s 0 1 s 0 2 T 0 4 AB EF GH J 

3 1 F 0 3 2 250 T s 0 1 s 0 2 T 0 4 AB EF GH J X9 9B 

3 2 F 0 3 4 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

3 F 0 3 5 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

4 F 0 3 7 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 

3( 5 F 0 3 8 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ 

EPA Form 8700-23 (Rev. 10/99) Page 7 of 27 



Please prim or type with ELITE type (12 characters per Inch) In the unshaded areas only roim 4AI»°v«< OMS No. X1S0-I)034 Bipirts 1W31/03 
QSAM). (12M-EPA-OT 

EPA ID Number fCnfer from pi^e 1} 

D1 0 I 0 m Secondary ID Number (Enter from paye 1) 

I I I I I I I I I M I 6 0 8 4 7 1 
ription of Hazardous Wastes fContinuecf; use addition^ sheets as necessary) 

Line 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Meaaure 

(Enter 

eqda) 

D. PROCESSES 

(1) PROCESS CODES (Enfercodia; (2) PROCESS DESCRIPTION (H a 
code is not entered in 0(i)) 

1 F 0 3 9 15,000 T S 0 1 LS ll. T _o 4 ESI CE 12 i2 [[O 1A X9 9B 

2 lH- 0 0 1 1,000 T S 0 1 s 0 T Q _4_ E!SI CE 12 i2 1 X9 9B 

3 K ^2. 0 2 1.000 T s 0 1 _0^ _2_ T_ E!ill CE jjj 12 1A X9 98 

4 K 0 3 1,000 T s 0 1 _0_ _2_ T _0_ _4_ m\ C| 12 'TO 1A X9 9B 

5 K 0 0 4 1,000 T s 0 1 _s^ _2 T 0 QUI CE FG iTO 1A X9 9B 

6 K LL Q 5 1,000 T s 0 1 _0^ T 0 -1 QUI CE El Jii 12 1A xg 9B 
.7 K 1 0 0 6 1.000 T s 0 1 _2_ T _0^ m 21 12 _4J TP 1A X9 95 

_8 _0_ 0 7 1,000 T _s_ 0 _0^ T 0 ^1 CE 12 HJ TO 1A X9 9B 

__9 _0_ 1 0 a 1,000 T 0 1 0 2 T _0_ QSI CE 12 HJ TO 1A X9 9B 

1 _0 K_ 1 ^ 9 2,500 T _s_ 0 _s _0^ LL _0_ m\ CE 12 HJ xg 98 

_1 1 1^ _0^ 1 0 2,500 T _5_ _0_ _1_ _0_ \1, _T_ _0_ Qill CE 12 HJ X9 QB 

1 _2 _0_ 1 1 2,500 T _s_ 2 T _0_ Q^jj 21 12 m X9 9B 

1 3 1 1 3 100 T T T 0 4 QUI CE 12 HJ X9 9B 

1 _4 

5 

1 4 100 T _0_ 1 2 T 0 m 21 12 HJ X9 98 

J 

_4 

5 _0_ 1 5 250 T _s_ _0_ LL _0_ 4 Q!]| 21 12 HJ xg 98 

6 1 6 250 T 1 5 _0_ T _0_ _4_ m CE 12 m xg gs 

7 _0_ 1 7 250 T _0_ _s^ _2^ _T^ _0_ _4_ CE 12 12 X9 9 B 

1 8 _0_ 1 a 250 T _s_ _0_ _1_ _s_ _Q_ _2_ T _0^ _4_ m CE 12 12 X9 98 

1 9 1^ 1 9 250 T _5_ _0_ _T^ _0_ Ql! CE 12 HJ X9 98 

_2 0 _£= 2 0 250 T _0_ _0_ _2^ _0_ m CE 12 HJ X9 96 

_2 1 _Q^ 2 1 250 T _0_ J_ _s_ JO _2_ _0_ j2_ 03 21 FG HJ "1 xg 9B 

2 2 _Q_ 2 2 250 T _0_ _s^ _0_ 2 T _0_ m CE 12 12 X9 9B 

2 3 _0_ 2 3 2,500 T _0_ _1_ _L _2^ T _0_ 4 103 CE 12 12 ^^1 X9 9B 

2 4 1^ _0_ 2 4 2,500 T _0_ J_ -L _0_ _2^ T _0_ 4 03 CE 12 X9 9B 

2 5 2 5 250 T 2 T 4 03 CE X9 9B 

_2 6 _0^ 2 6 250 T _s_ 0 J_ _2_ 03 CE 12i 12 X9 9B 

2 7 _0_ 2 7 250 1 T _s_ Q _2_ _r_ _0J pn 21 12 12 X9 9B 

_2 8 _0_ 2 8 250 T _0_ J_ _T_ _0^ _4_ 03 CE 12 12 xg 9B 

2 9 _0_ 2 9 100 T 0 _2_ T 0 4 ESS 21 12 HJ X9 9B 

3 _0 1^ _0^ 3 0 100 T _s_ _0_ _1_ _0_ _2 T 0 2^3 CE 12 12 X9 9B 

3 Jj 3 1 100 T _0_ 2 T 0 _4_ IQ3 ii 12 HJ X9 9B 

3 2 K , p 3 2 100 T _0_ 1 _s _0_ Jj T _0_ _4_ 103 [CE X9 9B 

3 100 T _0_ 1 2 T _0^ _4 103 CE 12 12 X9 98 

lb 4 100 T _0_ _1_ _0_ _2_ T _0_ _4 103 CE 12 HJ X9 9B 

L J dQ 5 100 T _s^ 0 1 s _9_ S 0 4 103 CE 12 12 X9 9B 

EPA Form 8700-23 (Rev. 10/99) Page 6 of27 



Pteasfl prfnt or type writtt ELITIE type (12 charactecs per Inch) In the unshaded areas only FomsppioiMKl, OuaNo. 2BS0^4B(plmt lOCUDg 
OSA Ha 024»aPA-ar 

EPA JD Numbar (Enter from page 1) 

I 1 L1D|ol T 
Secontlaiy ID Number (Enter from pagra 1) 

ur 6 0 8 4 7 1 

f. PeBcription of Hazardous Wastes (Continaed; use sddWonaf s/isets as necessary; 

A. EPA B. Estimated 

Annual 

Quantity 

Of Waste 

C. Unit of 

Measure 

(Entor 

coda) 

D. PROCESSES 1 

Line 

Number 

H 

(5 

AZARDOUS 

WASTE NO. 

Enter Cpcfe; 

B. Estimated 

Annual 

Quantity 

Of Waste 

C. Unit of 

Measure 

(Entor 

coda) 

(1) PROCESS CODES (Enter code; (2) PROCESS DESCRIPTION (H a 
code fs not eniwed/n D{1}) 

1 K 0 3 6 2,500 T S 0 1 _s_ _0_ _2_ T _4_ CE iS X9 98 

2 K 0 3 7 100 T S 0 1 _2_ AB SI is xg 9B 
3 K 0 3 8 100 T S 0 1 _4_ CE re xg 98 

4 K 0 3 9 100 T s 0 1 -L CE TO xg 98 

5 K 0 4 0 100 T s 0 1 _s_ _T_ 4 AB FG HJ xg 98 

6 K 0 4 1 100 T s 0 1 _s_ _2_ _4_ SI iS. HJ X9 98 

7 K 0 4 2 2,500 T s 0 1 _2_ T _4_ SI re HJ X9 9B 

8 K 0 4 3 2,500 T s 0 1 _2_ T JD_ _4_ CE TO X9 98 
g K g 4 4 2,500 T s 0 1 _0_ T _0_ AB CE re m X9 98 

1 0 o_ 4 5 2,500 T _0_ _s^ _2_ _T_ _q_ 4 CE re HJ X9 98 

_1 1 4 6 2,500 T _0^ _0_ T_ 0 CE FG HJ TO 1A xg 98 

1 2 4 7 2,500 T _0_ T _s_ _0_ _2_ _T_ _0^ _4_ CE re X9 98 

_3 4 8 2.500 T _0_ _0_ T _0_ SI re HJ TO lA X9 9B 

1 4 9 2,500 T _0_ _0_ T _a^ 4 SI re W X9 98 

5 5 0 2,500 T _s_ _0^ -1 T, _o^ ii- CE re HJ xg 98 

_j_ 6 6 1 2,500 T _0^ _1_ s _o^ J_ CE re HJ X9 9B 

7 5 2 2,500 .T _s_ _0_ _1^ _s_ _0_ T _0_ AB CE FG TO 1A X9 9B 

8 6 0 250 T _s_ _0_ _0_ T _4_ CEIFG TO 14 X9 98 
g _0_ 6 1 250 T _0_ _0_ II _2_ 4 CE re HJ TO 14 xg 98 

2 0 _p_ 6 2 250 T _5_ _v_ _0_ T 4 S2 EF SI _J_ TO 14 X9 98 

_2 1 K_ _0_ 6 4 250 T _s_ _0_ _0_ _2_ T 4 il CE re HJ X9 9B 

_2 2 _0_ 6 5 250 T _0_ _0_ _0_ _4_ CE re HJ X9 9B 

_2 3 1^ 6 6 250 T _0_ T _o_ _2_ _T_ _0_ _4_ M CE re HJ X9 98 

2 4 6 9 250 T _s_ _0_ _T_ _o_ _4_ Si FQ HJ TO 14 X9 98 

2 5 K_ _0_ .7 1 25P T _s_ _0_ _1_ _g. _T_ Si re HJ X9 98 

_2 _6 iL 7 3 100 t _5_ _0_ _q_ T _Q_ _4_ CE re HJ X9 98 

7 K_ _o_ 8 3 250 T _1_ _0_ _T_ _0^ _4_ AB CE re HJ xg 9B 

_2 8 _0_ 8 4 250 T _s_ _1__ _s^ _T_ CE re il£ X9 98 

_2 _9 _0^ 8 5 250 T _1_ _0_ _o. AB Si re HJ X9 98 

0 K_ _0_ 8 6 250 T _p_ _2_ _T_ _4^ Si re HJ TO 14 X9 98 

_3 1 8 7 250 T 1 _D_ t JB _4^ Si re HJ TO 14 X9 98 

3 2 K 0 8 8 250 T _q_ _1_ _2_ T _o_ _4^ CE re HJ xg 98 

f^Eiaa 9 0 250 T 1 _s^ _0_ _2_ T SI re HJ X9 9B 

D 9 1 250 T _0_ _s^ _0^ j;_ CE re HJ X9 98^^ 

5 9 3 250 1 s 0 1 0 2 T _2J 4 CE re 1 9®i 

EPA Form 8700-23 (RB«. 10/S9) Page 9 of 27 



Please print or type with ELITE type (12 ctiaracters per Indi) in the unstiaded ereas only 

|EPA ID Number (Enter fmmpage 1) 

Form approMA (MO No. 20e<y0034 EtpPm iMIita 
OSA No. 0»4»£PA-0r 

r"^cin 
Secondary ID Number (Enter fmm page 1} 

6 0 8 4 7 1 • 
cfiptlon of Hazardoue Wastes (Continued; use additional sheets as necessary; 

r A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Amual 

Quantity 

ofW^te 

C. Unit of D. PROCESSES 1 

Une 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Amual 

Quantity 

ofW^te 

Measure 

(Enter 

code) 

(1) PROCESS CODES farter cods) (2) PROCESS DESCRIPTION (!fa 
code Is not entered In D(1)} 

1 K Q 9 4 250 T S 0 1 _0_ _2_ J_ 2 2 CEIFGI xg 9B 

2 K 0 9 5 250 T S 0 M _0_ _T_ 2 _4 CE TO HJ X9 98 

3 K 0 9 6 250 T S 0 1 _0_ 2 T 0 _4 CE FG _HJ xg 98 

4 K 0 .9 _ 7 250 T S 0 1 _5_ _0_ Li. _T_ 0 2 CE E JjJ X9 9B 

5 K 0 9 8 100 T S 0 1 _0_ _2_ _T_ 0 2 CE re HJ xg 9B 

6 K 0 9 9 100 T s 0 1 _0_ _2_ 2 2 CE re HJ X9 98 

7 K 1 0 0 250 T s 0 1 _0_ _2_ 2 2 CE FG HJ TO 1A X9 98 

8 K 1 0 1 250 T s 0 1 _s _2_ 0 2 re HJ xg 98 

g K 1 0 2 250 T s 0 1 s 0 2 J[_ 2 2 AB ii FG HJ X9 9B 

1 0 0 3 250 T _s_ • _G_ _2^ T 2 2 AB CE re HJ X9 98 

J_ 0 4 250 T =£. J_ _s _0_ Li. _T_ 2 2 CE £G _HJ xg 9B 

2 K_ _1_ 0 5 100 T _0_ J_ _s _0_ _2_ 2, 2 2 £i N HJ X9 9B 

_3 J_ 0 6 250 T _0_ J_ _s _0_ _T_ 2 4 CE re im xg 98 

1 _4 J_ 0 7 15,000 T s _0_ J_ 0 2 T 2 2 CE FG X9 9B 

5 J_ 0 8 15,000 T 1 _s_ 0 2 _T_ 2 4 CE FG HJ X9 9B 

6 J_ 0 9 15.000 T _0_ _1_ : 0 2 2 4 CE FG HJ X9 98 

_1_ 7 J_ 1 0 15.000 T _0_ 1 _s _0_ 2 2 4 AB re HJ xg 9B 

_8 1 1 250 T 0^ J_ _0_ _2^ 2 2 _4_ TO HJ X9 9B 

1 1 2 250 T _1_ _5_ 0 _2^ 2 2 2 CE 2 HJ X9 9B 

2 0 J_ 1 3 250 T s _o^ J_ _s_ _0_ _2_ 2 2 2 CE re HJ xg 9B 

2 _1 _1_ 1 4 250 T _0_ 1 _0_ -L 2 2 2 CE re HJ xg 98 

2 2 5 250 T _s_ J_ -E. 2 2 2 CE FG HJ xg 98 

_2 3 _1_ 1 6 250 T _s_ J_ _s_ _0_ 2 _o_ 2 CE re w X9 98 

2 4 K J_ 1 7 250 T _s_ _0^ J_ _s 0 2 2 4 CE FG HJ X9 98 

2 _5 J_ 1 8 250 T _0^ _1_ _s _0_ 2^ T 2 2 CE FG HJ xg 98 

_2 6 1^ 2 3 250 T J_ _s _Q_ _2^ T 0 2 AB GE FG HJ X9 98 

2 7 J__ 2 4 250 T _0_ _1_ _5 _2_ T 2 CE re HJ X9 98 

2 8 J_ 2 5 250 T _s_ _s_ _0_ _2^ T _0_ 2 21 re xg 98 

2 9 J_ 2 6 250 T _0_ J- _0^ T _0_ 2 21 re M X9 9B 

_3 _0 _L 3 1 15.000 T _s_ 1 _0_ 2 T _0^ 4 CE FG HJ X9 98 

3 1 1 3 2 15.000 _ T _S| -2j 11 _s_ _0_ 2 _0_ 2 CE TO HJ X9 98 

3 2 K 1 3 6 250 T _0^ 1 _s^ _0_ _2^ 2 0 2 CE re X9 98 

4 0 15.000 T _0_ J_ _s_ _0_ _2^ 2 _0_ 2 CE re HJ X9 98 

4 1 250 s 0 J_ _s_ -L _2 2 2 4 2§ re HJ X9 98 

L JOB 4 2 250 T |s|o 1 s 0 2 T 0 4 CE FG HJ 1 1 X9 98 

EPA Form 8700-23 (Rev. 10/99) Page 10 of 27 



please print or type yyifh ELITE type (12 ctiaraeaers per Inch) In the unshaded areas only Farm apprama, OUa No. '05(^0034 Btplms 10/31JO2 
GSAWB. 024«M^T 

EPA ID Number (Enter from page 1) 

MLIDIOI 0 I 0 lelolsUlThr 
Secondary ID Number (Enter from page 1) 

U. c . DjMcrlptfon of Hazardous Wastes (Contfnued; use additional sheets as f?ecessa/yj 

A. EPA B. Estlrnalad c. Unit of •. PROCESSES 

Una 

Number 

HA2ARD0US 

WASTE NO. 

(Enter Code) 

Annual 

Quantity 

or Waste 

Measure 

(Enter 

ctHfa) 

(11 PROCESS CODES (Enter codle) <2) PROCESS DESCRIPTION |7f a 
code is not eniend In D(1}) 

1 K 1 4 3 250 T S 0 1 s 0 2 T 0 4 AS CE FG HJ X9 9B 

2 K 1 4 4 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 
3 K 1 4 5 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ Xg 9B 

4 K 1 4 7 250 s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 
5 K 1 4 8 250 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

6 K 1 4 9 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ xg 9B 

7 K 1 5 0 250 T s 0 1 s 0 2 T 0 4 AO CE FG HJ X9 98 
8 K 1 5 1 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

9 K 1 5 6 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

•. 1 0 K 1 5 7 250 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 K 1 5 B 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 2 K 1 5 9 250 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 K 1 6 0 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 K 1 6 1 250 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

P 5 K 1 6 9 15,000 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 98 

1 6 K 1 7 0 15.000 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 K 1 7 1 15.000 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 K 1 7 2 15,000 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 K 1 7 4 15,000 T s 0 1 s 0 2 T 0 4 AB EF GH J X9 9B 

2 0 K 1 7 5 15,000 s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

2 1 K 1 7 6 15,000 T s o 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 K 1 7 7 15,000 T s o 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 K 1 7 a 15,000 T s o 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 P 0 0 1 100 s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 5 P 0 0 2 100 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 P 0 0 3 100 T s 0 1 S 0 2 T 0 4 AB CP FG HJ X9 9B 

2 7 P 0 0 4 100 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 P 0 0 5 100 s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 98 

2 9 P 0 0 6 250 T s 0 1 S 0 2 T 0 4 AB CE FG HJ X9 9B 

3 0 P 0 0 7 100 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 98 

3 1 P 0 D 8 250 T s 0 1 8 p 2 T 0 4 AB CE FG HJ X9 9B 

3 2 P 0 0 9 250 T s 0 1 8 0 2 . T 0 4 AB CE FG HJ X9 9B 

tt 3 P 0 1 0 250 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

r . 4 P 0 1 1 250 T s Q 1 8 0 2 T 0 4 AB CE FG HJ X9 98^^ 

5 P 0 1 2 250 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9~gB^V 

EPA Form 870&-23 {Rev. 1(W99) Pagan of27 



Plaasa print or type witli EUTE type <12 characters per iirch) In the unshaded areas only JAPruiwJ. OAffl No ZOWLOaS-r Ex/Una SOOIAa 
CSAMo OMB BPA-Or 

EPA ID Number fEntor from page 1) 

ToT~^ 0 I 6 [ 0 I 8 I 4 I 7 I 1 I 
Secondary ID Number (Enter from page 1) 

n TTTT I 
iption of Hazardous Wastes /Cobfimred; use adtfib'ona/ s/ieets as necessarjfi 

r A. EPA 

HAZARDOUS 

WASTE NO. 

{Enter Code) 

B. Estimated 

Annual 

Quantity 

ofWiaste 

C. Unit of 

Maaaure 

{Enter 

code; 

•.PROCESSES 1 

Une 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

{Enter Code) 

B. Estimated 

Annual 

Quantity 

ofWiaste 

C. Unit of 

Maaaure 

{Enter 

code; 

{1> PROCESS CODES fEiifer code) 
(2) PROCESS DESCRIPTION flfa 

cade ts not enterod in 0(1)) 

1 P 0 1 3 250 T S G 1 _s_ 0 2 T J0_ 4 AB CE TO HJ X9 96 

2 P 0 1 4 250 T S 0 1 _2_ 2^ 4 CE TO HJ X9 98 

3 P 0 1 5 250 T s 0 1 _Q_ _2_ T _0^ 4 m CE TO JjJ X9 98 

4 P • 1 6 250 T s 0 1 -1 _2_ T 0 i£S TO HJ X9 9B 

5 P 0 1 7 250 T s 0 1 A_ Li. T _0_ 2 CE TO HJ X9 98 

6 P g 1 8 250 T s p 1 _0_ _2_ T 0 J- AB CE FG HJ X9 9B 

7 P 0 2 0 250 T s 0 Li _s_ 0 T _0^ 2_ CC TO HJ X9 98 

B P 0 2 1 250 T s 0 1 0 2 T _0^ _4_ CE TO HJ X9 98 

9 P A 2 2 250 T s 0 1 0 2 -L A AB CE re HJ X9 98 

JD 2 3 250 T _0_ _s_ 0 _2_ _r_ _Q_ EG HJ xg 98 

_1 P_ _o_ 2 4 250 T _0_ 1 _s_ _0_ 2^ T _4_ QE TO HJ X9 98 

2 _0_ 2 6 250 T 0 J_ _0_ 2^ T 0 _4_ TO W Xg 98 

1 3 _0_ 2 7 250 T _0_ J_ _s_ _0_ _2 T _0_ 4 CE FG HJ XS 98 

1 4 _a^ 2 8 250 T _0^ J_ _0_ 2^ T ! 0 2_ £1 FG HJ xg 98 
f 

5 P 0 2 9 100 T _s^ 0 J_ _s_ _0_ _2_ T _0_ — — TO HJ xg 98 

1 6 _0_ 3 0 100 T _0_ _s_ _0_ _2^ T _0_ _4_ CE xg 9 8 

Jl 7 _0_ 3 1 100 T _0_ 1 _s_ _0_ _2 T _0_ _A_ CE TO HJ X9 98 

1 e _0_ 3 3 100 T s 1 _s_ 0 _2 T _0_ 4 fiS CE re HJ Xg 98 

9 ±\ 3 4 250 T 0 J_ _s_ _0_ _2^ T _a_ 2_ CE HJ X9 98 

2 0 _0_ 3 6 100 T _0_ J_ _s_ _0_ _2^ T _o_ AB CE pG HJ xg 98 

_2 1 L. 3 7 100 0 J_ _s^ _0_ _2_ T 0 _4_ TO iii X9 98 

_2 2 p^ _0. 3 8 100 T _1_ _s_ _0_ _2^ _T_ _o_ 4 AB CE re HJ Xg 9B 

_2 3 3 9 250 T 1 _s_ 0 _2^ T _o_ _4_ SI HJ X9 98 

_2 4 _0_ 4 0 250 T _0_ J_ 0 _2_ T 0 _4_ CE FG HJ X9 98 

_2 5 0 4 1 250 _0_ _1_ _0_ _a_ 2, Si FG Hi xg 98 

2 6 0 4 2 250 T _0_ _s_ 2^ • _4_ CE TO HJ xg 98 

_7 _0_ 4 3 100 T _0_ 1 _s_ 2_ T 0 AB ii TO ili X9 9B 

_2 8 E- _0j 4 4 250 _s_ 1 _s_ 0 T _o_ 2 CE re HJ X9 98 

2 9 E- 0 4 5 250 T 0 T _o_ 4 CE FG HJ xg 9B 

0 _0_ 4 6 250 T _s_ _0_ J_ T 0 2_ AB CE FG ili X9 98 

_3 _1 p_ 7 250 T "7 J_ _s^ _0_ _2_ T 0 CE TO HJ X9 9 8 

3 2 4 a 250 T _s_ _0_ 1 _sj _0_ _2_ T _0_ _4_ CE TO X9 98 

3 p 0 4 g 100 T _0_ J_ _s_ _0_ A T _0_ 4 CE TO HJ X9 98 

5 0 100 T s 0 2^ T _0_ CE "G HJ, X9 98 

L a 1 100 T V 1 T D 2 T 0 4 CE FG m ~1 
X9 98 
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Please print or type witti ELITE type <12 charactais per inch) in Ihe unshaded areas only Form wnrevect OMB MOL 10S0-tXa4 Iztplna lOaim 
GSAJUo. asrisavLoT 

EPA ID Number (Enter from page i) 

t 1 L I D I Q I 0 I 0 I 6 1 0 1 8 I 
Secondary ID Number (Enter from page 1} nx 4 T 1 H 1 Description of Hazardous Wastes (Continued: use add/tfb/ra/s/ieete as necessary^ 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Coda) 

B. EBtiinated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

eotttf 

D. PROCESSES 

Line 

Numtiar 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Coda) 

B. EBtiinated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

eotttf 

(1) PROCESS CODES (Eittar code) 
(2) PROCESS DESCRIPTION (If a 

code la not entered in 0(1}) 

1 P 0 5 4 100 _T S 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

2 P 0 5 6 250 T s 0 1 s 0 2 T 0 4 AO CE FG HJ X9 BB 

3 P 0 5 7 100 s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

4 P 0 5 8 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

5 P 0 5 9 100 T s 0 1 s 0 2 T 0 4 AB CE -G HJ X9 98 

6 P 0 6 0 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

7 P 0 6 2 250 T s 0 1 s 0 2 T 0 4 AB CE -G HJ X9 98 

8 P 0 6 3 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ Xg 9B 

9 P 0 6 4 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ xg gB 

1 0 P Q 6 5 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

1 1 P 0 6 6 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9,9B 

1 2 P 0 6 7 100 s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 . 3 P 0 6 8 100 T s 0 1 s 0 2 T D 4 AB CE FG HJ Xg 98 

1 4 P 0 6 9 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

B 5 P 0 7 0 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ xg 98 

1 6 P 0 7 1 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 P 0 7 2 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 P 0 7 3 100 s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

1 9 P 0 4 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 P 0 7 5 100 s 0 1 s 0 2 T 0 4 AB CE FG HJ xg 9B 

2 1 P 0 7 6 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

2 2 P 0 7 7 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 P 0 7 8 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ xg 9B 

2 4 P 0 8 1 250 t s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 5 P 0 8 2 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 P 0 8 4 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 P 0 8 5 250 T s 0 1 s 0 2 T c 4 AB CE FG HJ X9 98 

2 8 P 0 8 7 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 9 P 0 8 8 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ xg 9B 

3 0 P 0 8 9 250 T s 0 1 s 0 2 T Q 4 AB CE FG HJ X9 9B 

3 1 P 0 9 2 250 T s 0 1 s 0 2 f 0 4 AB CE FG HJ xg 9B 

3 2 P 0 9 3 250 T s 0 1 s p 2 T 0 4 AB CE FG HJ X9 9B 

i 3 P 0 9 4 100 s 0 1 s Q 2 T 0 4 AB CE FG HJ X9 98 i 4 P 0 9 5 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9^^ 

3 5 P 0 9 6 250 T s _0^ 1 s 0 2 T D 4 AB CE FG HJ 
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Please print or type with ELITE type <12 charactarB par Inch) in the unshaded areas only 

|EPA ID Nuinber (Enter from page j) 

FarmappieMiJ. OMONd 20SO-0034 DcpiiBS 10/31/02 
GSANto. OJ4«.ci»AOr 

r-iDQ 0 I 0 ISIOIBIAIZII 
cription of Hazardous Wastes (Continued; use additional sheets as necessary) 

Secoiidaiy ID Number (^ter from page 1) 

III I I I II r 

r A. EPA 

HAZARDOUS 

WASTE NO. 

fEnter Co^) 

B. Estimated 

Annual 

Quantl^ 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

1 D. PROCESSES ) 

Line 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

fEnter Co^) 

B. Estimated 

Annual 

Quantl^ 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

(1) PROCESS COOES fEnfer code) (2) PROCESS DESCRIPTION (if a 
code is not entered in D(1)) 

1 P 0 9 7 250 T S 0 1 _0_ _2^ T _o_ CE TO HJ X9 9B 

2 P 0 9 8 100 T S 0 1 0 _2_ _T_ _0_ CE TO HJ xg 9B 

3 P 0 9 9 100 T s 0 1 _s_ 0 2 CE FG HJ X9 9B 

4 P 1 0 1 250 T s 0 1 _s_ T _T_ _0_ _4_ CE Ei HJ X9 9 B 
6 P 1 0 , 2 150 T s 0 1 0 2 T _0_ _4_ CE TO KJ X9 96 

7 P 0 3 100 T s 0 1 _s_ _0_ 2 T _0_ _4_ CE TO HJ X9 9B 

8 P 1 p 4 100 T s 0 1 _0^ _4_ CE TO HJ X9 98 

9 P 1 0 5 100 T s 0 1 _s_ _o_ _2_ j;_ _0_ CE TO HJ X9 SB 

1 0 P 1 0 6 100 T s 0 1 _0_ _2_ _T_ _0_ FG ijJ X9 9B 

1 1 J_ 0 8 100 T _s_ _0_ J_ _0_ _2_ _T_ _0_ CE TO HJ X9 96 

2 _1_ 0 9 100 T _0_ _1_ _0_ _2_ T _0_ _4_ TO HJ X9 9B 

3 _1_ 0 250 T _0_ _1_ _0_ _2_ T _0^ _4_ CE TO W xg SB 

4 1 1 250 T _s_ _0_ J_ _0_ T _0_ £1 TO X9 9B 

1 5 1 2 250 T _Q_ J_ _0_ _2_ _T_ _0_ CE TO 22 X9 9B 
1 
J 6 p_ 1 3 250 T _0_ 1 _s_ _0_ _2_ T _0_ _4_ CE TO HJ X9 9B 

1 7 1 4 250 _Q_ _0_ T _0_ CE TO HJ X9 9B 

Jl B 1 5 250 T _0, _0^ 2_ T _0_ CE TO HJ X9 9B 

1 9 p_ 1 1 6 250 T _0_ 1 _s_ _0_ _2_ J_ _0_ CE FG HJ xg 96 

2 0 _1_ 1 8 250 T _0_ _1_ _Q_ T 4 CE FG HJ X9 96 

_2 1 1 9 100 T _s_ _0_ _s_ _0_ _2_ _T_ _0_ _4_ CE FG W X9 96 

2 2 2 0 250 T _s_ JL _1, _0_ 2 T _0_ CE FG HJ X9 96 

2 3 2 1 250 T _0_ _0_ _2_ T CE re X9 96 

_2 4 2 2 250 T _s_ _0_ 1 _s_ _0_ _2_ T , 0 4 CE TO HJ X9 96 

_2 5 p_ 2 3 250 T _s_ _0_ 1 T u CE FG HJ X9 9B 

_2 6 2 7 250 T _o_ _s_ _0_ T 0 4 CE FG HJ X9 96 

2 . 7 1 2 8 250 T _s_ _0_ _1_ _s_ _0_ _2 _T_ _0^ 21 FG HJ X9 96 

8 8 5 250 T s _0_ 1 _0_ _2_ T _0_ _4_ CE TO HJ X9 9B 

2 9 8 8 250 T _0_ J_ _2_ T 0 4 21 TO Jii X9 96 

_3 0 8 9 250 T — _0_ 0 _4_ 21 TO HJ X9 96 

_3 1 p_ g 0 250 T _s_ _0_ _1_ _0_ _2_ T _0^ 21 TO X9 96 

_3 _2 p_ 9 1 250 T _s_ _0_ _0^ _2_ T _0_ _4_ 21 TO xg 96 

3 3 p 1 9 2 250 T s _0_ _0_ _2_ T _0_ 21 TO X9 96 

nBOin 9 4 250 T s 0 0 J. T 0 _4_ 21 TO HJ X9 96 

9 6 250 T s 0 1 s 0 2 T 0 4 21 re HJ X9 96 
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Pl0ase print or type witti ELtTE type (12 charantere per inch} In the unshaded areas only famapfirotaa, ClMBMo. 2D!iO^D34Brpf>«Bl(Kir^ 
CS4 No. 0248.EPArOT 

EPA ID Number (Enter from page 1) 

11^1° 
Secondary ID Number (Enter from page 1) 

TZ 0 |6lo|8|4l7lir c Peacription of Hazardous Wastes (Continued: use additional sheets as necessary) 
w 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enfjar Cpdttj 

B. Estimated 

Annual 

Quantity 

pr Waste 

C. Unftof 

UeaeurB 

fEnfer 

Bor/e} 

1 D. PROCESSES 1 

LI 

Nun 

ne 

nber, 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enfjar Cpdttj 

B. Estimated 

Annual 

Quantity 

pr Waste 

C. Unftof 

UeaeurB 

fEnfer 

Bor/e} 

(1] PROCESS CODES ̂ Epfercotfe; (2) PROCESS DESCRIPTION (ffa 
code Is not entered fti D(1)) 

1 P JJ 9 7 250 T S 0 1 _s_ _0_ T JL CE FG X9 98 

2 r 1 9 8 250 T S 0 1 _s_ Q _T_ _o_ CE FG HJ Xg 9B 

""3 1 9 9 250 T S 0 1 _Q_ _4 AB CE a X9 9B 

4 P 2 0 1 250 s 0 1 T iJ _4_ CE re HJ X9 98 

5 P 2 0 2 250 s 0 1 s 0 T _0_ CE re HJ X9 9B 

6 P 2 0 3 250 T s 0 1 T o' J_ J_ _a_ _4_ ii re Jii X9 9B 

7 P 2 0 4 250 T s 0 1 "s^ _oJ T _0_ 4 CE re HJ X9 9B 

6 P 2 0 5 250 T s 0 1 _s_ _0J 2^ T _o_ 4 CE re HJ X9 9B 

9 u 0 0 1 250 T s _0^ 1 _s^ _0^ T _o_ CE TO ..J J X9 9B 

_1^ 0 _0_ 0 2 250 T 0 _1_ J_ _T_ _o_ _4 CE re X9 98 

1 1 _0_ 0 3 250 T 2 J_ _s^ T _o_ CE re HJ X9 98 

1 2 _0_ 0 4 250 _0_ 1 _o_ 2_ T _0_ CE FG X9 98 

1 3 0 5 250 T .2J _s_ 2_ T 0 CE FG X9 GB 

1 
MIc 

4 _0_ 0 6 100 T _s_ J- 2_ _T_ CE Ei X9 9B 

P 5 _0_ • 7 250 T _s_ _0_ _s _0_ J. _4_ CE m X9 9B 

6 ± 0 8 250 T _s_ 0 _s_ _2 T__ _0^ ii El HJ X9 9B 

7 _0_ 0 9 250 T _s_ _0_ J_ _s^ _0_ _2_ _T_ ii CE re HJ X9 9B 

1 6 _a 1 0 250 T _0_ _0_ 2_ _0_ CE re HJ xg 9B 

9 _o_ 1 1 250 T _0_ J_ -i. _2 JV _p^ re HJ X9 SB 

_2 0 )L _o_ 1 2 250 •T _s^ _0_ _2_ CE FG HJ xg 98 

_2 1 1 4 250 T 0 J_ _s^ _0_ _2_ _T_ _0_ CE re HJ X9 98 

1 5 250 T _s_ [T Y _s_ _2_ JL -2. 62 re HJ . X9 9B 

_? 3 1 6 250 T _s_ L£- j_ _2_ jr _p^ 4 61 CE re xg 98 

_2 4 y_ _o_ 1 7 100 T j_ _s_ _2_ T Ji. 62 CE re m X9 98 

2 5 u_ 1 8 250 T _s_ 0 _0_ _2_ T 0 4 62 CE FG HJ X9 9B 

_2 _6 9 250 T _s^ _i_ _0_ _2_ [T 7 AB 51 re HJ X9 9B 

_2 _7 _o_ 2 0 100 T _s^ _0_ _0^ _2_ T 1 0 _4_ 62 ICE FG HJ X9 9B 

_§ _o_ 2 1 1 250 T _5, _i_ _0_ 7^ T 1 0 62 El HJ X9 98 

2 g_ _q^ 2 2 250 T -2_ _2_ T 0 62 CE FG HJ X9 98 

3 0 2 3 250 T _i_ -i. _2_ T [7 _4_ 62 ii re JjJ X9 9B 

3 u_ _o_ 2 ' 4 250 T Li- LL Is JV 1.0 62 CE FG HJ xg gB 

3 2 |U io 2 ! 5 250 T _s^ _i_ Li. _0_ Li. 4 62 FG H X9 98 

SEdD 2 6 250 T _0_ 1 s _0_ 0 4 62 CE re HJ X9 98 

4 u 0 2 7 ' 250 T _s^ _0_ j_ _0_ _2_ _T_ 7 _4 62 CE re HJ 1 xg 
3 _5 u 0 2 8 1 250 T s 0 1 1 s' 0 t 1 p 4 62 CE FG HJ 

HPA Form 8700-23 (Rev. 10«9) Page 15 of 27 



Please print or type with EUTE type (12 charaeiers per inch) tn the unshaded areas only Foini appiDvmr. OMB Mo. zofiooos* eif>ra> tOrsuoi 
esANp.ia*B-epAOT 

|EPA ID Number (Enter from page 1} 

Q I 6 I 0 riBn a 4 nr Secondary ID Number fEnfer from page 1} 

cription of Hazardous Wastes (Continued; use additional sheets as necessaryj 

r A. EPA 

HAZARDOUS 

WASTE NO-

lEntarCoda) 

BL Estimated 

Annual 

Quantity 

ofWbsts 

C. Unit of 

Measure 

(Entw 

code; 

D. PROCESSES 1 

Urte 

Number 

A. EPA 

HAZARDOUS 

WASTE NO-

lEntarCoda) 

BL Estimated 

Annual 

Quantity 

ofWbsts 

C. Unit of 

Measure 

(Entw 

code; 

(1) PROCESS CODES (Enter code; (2) PROCESS DESCRIPTION (ffa 
cooto /5 nor entered In 0(1)) 

1 U _p 2 9 250 T S 0 1 0 1 T 0 S§ FG Hji X9 SB 

2 U 0 3 0 250 T s 1 _0_ T 0 CE s X9 98 

3 U 0 3 1 250 T s Q 1 2^ T 0 CE EE HJ xg SB 

4 U 0 3 2 250 T s 0 1 _s^ _0_ T -2J £1 s HJ X9 ge 

5 U 0 3 3 250 T s 0 1 Jj -2J CE IH X9 98 

6 \i Q 3 4 250 T s 0 1 _0_ 2^ _T^ 0 CE ££ HJ ' X9 98 

7 U 0 3 5 250 T s 0 1 _s J_ T JDj _4_ AS CE HJ - .1 []] X9 98 

8 U 0 3 6 250 T s 0 1 J. _T_ _0_ ABi CE £G 9B 

9 U 0 3 7 250 T s 0 1 0 J_ _7_ JD_ _4_ ii CE FG HJ X9 98 

1 0 u 0 3 8 250 T _0_ J_ 2_ T 0 1 CE FG HJ X9 98 

1 1 u 0 3 9 250 T _0_ J_ _s_ _2_ £S FG W X9 98 

1 2 u 0 4 1 250 T _0^ J_ _s_ _r_ _4_ dl CE FG ibl X9 98 

1 3 u 0 4 2 250 T 0 J__ _s_ _0_ _2_ _T_ _o_ d® CE FG X9 98 

1 4 u L 4 3 250 T _0_ J_ _s_ dS CE X9 98 
1 

5 u 0 4 4 250 T _s_ _0_ 1 _s_ _0_ dS CE FG W X9 98 

1 6 U 0 4 5 250 T _0_ _s_ _0_ _T^ _4^ d2 CE TO X9 98 

7 u 0 4 6 250 T 0 _s_ _0_ _2_ T _0_ _4_ d® CE HJ X9 98 

8 u 0 4 . 7 250 T _1_ _0_ _2_ T _0_ d® CE ro HJ X9 98 

9 u 0 8 260 T ' 0 _s_ _0_ T _0_ d® CE TO KJ X9 98 

_2 a u_ _0_ 4 g 250 T _s_ _0_ _a_ _4_ dS 9M TO HJ X9 98 

_2 1 5 0 260 T _s_ 0 _1_ _0_ _2_ _T_ _Q_ _4_ d2 CE TO HJ X9 98 

_2 2 5 1 250 T -L 0 J_ -2L _2_ T _o^ 4 dE TO KJ X9 98 

_2 3 _0_ 5 2 250 T _s^ Ll _0_ T _o_ 4 d2 CE FG HJ X9 9B 

_2 4 5 3 250 T > 0 _0_ _2_ _T_ _0_ _4_ dS CE FG xg 9B 

_2 5 5 5 250 T [£ _o_ dS TO HJ xg 98 

_? 6 5 6 250 T 1 0 J_ _0_ _T_ _0_ _4_ d® £1 TO HJ xg 98 

2 7 u_ 5 7 250 T s [T _s_ _0_ _2_ _T_ 4 dE CE E2. xg 98 

_2 8 _0^ 5 B 250 T _0_ _4_ d® £1 TO HJ X9 98 

2 g 5 9 100 T _0_ _0_ _2_ T 4 da CE FG HJ X9 98 

_3 0 6 0 100 T J_ _s_ _0_ _2_ _0_ ABI CE Ei HJ X9 98 

1 _0_ 8 1 100 T 0 dS CE HJ X9 98 

3 2 u 0 6 2 250 T _0_ _1_ _s_ _4_ d® CE TO HJ X9 98 

6 3 250 T _0_ _1^ _s_ _0_ _2_ _T_ d® CE FG X9 98 

P 

L 
6 4 250 T _s_ J0_ _2_ __T_ _4^ d2 CE TO X9 93 P 

L J o 6 6 250 T s 0 1 0 _2_ _0_ d® CE TO 
— 

X9 98 
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Please print ort^e with ELITE type (12 characters per Inch) in the unshaded arees only OAIR lUa 2IXIO-0034 EMpi/cs fOOlAa 
OSA Nb. Q24^f'A-OT 

EPA ID Number (Enter from page 1) 

I 6 0 B 4 7 1 

Secondary ID Number (Enter from page 1) 

Descftptlofi of Hazardous Wastee (Continuoii; use atUHponaf sheets as necessary) 

Line 

Number 

A, EPA 

HAZARPOUS 

WASTE NO. 

fEflfer Code; 

3. Eatimated 

Annual 

Qimntlty 

Of waste 

C. Unit of 

iNeasum 

(Enter 

eotte; 

•. PROCESSES 

Line 

Number 

A, EPA 

HAZARPOUS 

WASTE NO. 

fEflfer Code; 

3. Eatimated 

Annual 

Qimntlty 

Of waste 

C. Unit of 

iNeasum 

(Enter 

eotte; 

(1) PROCESS CODES (Errtlercaab; (2) PROCESS DESCRIPTION (ffa 
cade isnatenteretfln Ofljf 

1 u 0 6 7 250 T S 0 1 s 0 2 T 0 4 AB CE FG HJ X9 OB 

2 u 0 6 8 250 T S 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

3 u D 6 9 250 T S 0 1 s _o 2 t 0 4 AB CE FG HJ X9 98 

4 u 0 7 0 250 T S 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

5 u 0 7 1 250 T S 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

6 u 0 7 2 250 T S 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

7 u 0 7 3 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

a U 0 7 4 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

9 U 0 7 . 5 250 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 98 

1 0 U 0 7 6 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 u 0 7 7 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

1 2 u 0 7 8 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 SB 

1 3 u 0 7 9 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

J 4 u 0 8 0 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B a 5 u 0 8 1 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 u 0 B 2 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 u 0 8 3 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 u 0 8 4 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 u 0 8 5 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 u 0 8 6 too T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 1 u 0 8 7 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 u 0 8 8 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 u 0 8 9 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ xg SB 
2 4 u 0 9 0 250 T s 0 1 s 0 2 T. 0 4 AB CE FG HJ X9 SB 

2 5 u 0 9 1 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 u 0 9 2 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 u D 9 3 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

2 8 u 0 g 4 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

2 9 u 0 9 5 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

3 P u 0 9 6 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

3 1 u 0 9 7 100 T s 0 .1 s G 2 T 0 4 AB CE -G HJ X9 95 

3 2 u 0 9 8 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

H 3 u 0 9 9 250 T s 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

4 u 1 0 1 250 T s 0 1 8 0 2 T 0 4 AB CE| |FG HJ X9 98^^ 
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Please print or type with ELITE type (12 ctaracters per inch) in the unshaded areas only Form swfDvetf. OhiB Ho aosMOM eimve tiKfux? 
GSAhh.024B-EPA-OT 

EPA ID Number CEnferfrom page 1) m |ol 0 I 0 |6|a|8|4|7|l| 

Secondary ID Number (Enter from page 1) 

ription of Hazardous Wastes fContthuec/; use acUlitional sheets as necessary) 

Uns 

A. EPA 

HAZARDOUS 

WASTE NO. 

9. Estlmatad 

Annual 

Quantity 

C. Unit of 

Measure 

(Enter 

0. PROCESSES 

(1) PROCESS CODES (Enter cod^ 

Numtier (ErrterCode;) of Waste soda) 

1 U 1 0 2 250 T S 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 U 1 0 3 100 T S 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

3 U 1 0 5 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

4 U 1 0 6 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

5 U 1 0 7 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

6 U 1 0 8 250 T s G 1 s 0 2 T 0 4 AB CE FG HJ X9 OB 

7 u 1 0 9 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

8 u 1 1 0 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

9 u 1 1 1 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 OB 

1 0 u 1 1 2 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 u 1 1 3 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 2 u 1 1 4 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 u 1 1 5 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 u 1 1 6 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

• 5 u 1 1 7 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 u 1 1 8 250 s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 u 1 1 9 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 u 1 2 0 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 u 1 2 1 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 u 1 2 2 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 1 u 1 2 3 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 u 1 2 4 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 u 1 2 5 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 u 1 2 6 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 5 u 1 2 7 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 u 1 2 8 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ xg 9B 

2 7 u 1 2 9 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ xg 9B 

2 8 u 1 3 0 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9 B 

2 9 u 1 3 1 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

3 0 u 1 3 2 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

3 \ u 1 3 3 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

3 2 u 1 3 4 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

3 u 1 3 5 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

(2) PROCESS DESCRIPTION (If a 
code Is not enfered In 0(1)) 
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PteasB prim or type with ELITE type (12 charactere per Inch) in the unshaCed areas only Fom tfifimnd. OMS Ho. 20SO-0034 Eupket ttm/02 
aSANo.C24&S>A<lf 

EPA ID Mumber (EntBrfrom page 1) 

I L D 0 6 0 8 4 7 1 

Secondaiy 10 Number (Enter from page 1) 

I I I I I ' I I II S '• Pescrlption of Hazaidous Wastes {ConOnuep; use additional sheets as necessary) 
w A. EPA B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

codej 

D. PROCESSES 

u 
NUI 

na 

nher 

HAZARfXlUS 

WASTE NO. 

fEnterOif/e) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

codej 

(1) PROCESS CODES (Enter code) (2) PROCESS DESCRIPTION (If a 
code is not entered In 0(1)) 

1 U 1 3 6 100 T S 0 1 s 0 2 T 0 4 AB FG HJ X9 98 

2 U 1 3 7 250 T S 0 1 s 0 2_ T 0 4 AB CE FG HJ X9 98 
3 U 1 3 8 250 T S 0 1 s 0 2 T 0 4 AB CB FG HJ X9 98 

5 U 1 4 0 250 T S 0 1 s 0 2 T 0 4 AB CE FG HJ xg 9B 

6 u 1 4 1 250 T S 0 1 s 0 2 T 0 4 AB GE FG HJ X9 SB 

7 u 1 4 2 100 T S 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

8 u 1 4 3 100 T S 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

9 u 1 4 4 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

0 u 1 4 5 250 T s 0 1 s 0 2 T G 4 AB CE FG HJ X9 90 

1 1 u 1 4 6 100 T s 0 1 s G 2 T 0 4 AB CE FG HJ X9 9B 

1 2 u 1 4 7 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

1 3 u 1 4 8 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 u 1 4 9 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 u 1 5 0 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

i 6 u 1 5 1 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 u 1 5 2 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 u 1 5 3 250 T s a 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

1 g u 1 5 4 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 u 1 5 5 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 1 u 1 5 6 100 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

2 2 u 1 5 7 250 T s 0 1 s 0 2 t 0 4 AB CE FG HJ X9 9B 

2 3 u 1 S 8 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ xg 98 

2 4 u 1 5 . 9 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ xg 98 

2 5 u 1 6 , 0 100 T s 0 1 s i 2 T 0 4 AB CE FG HJ xg 9B 

2 6 u 1 6 1 250 T s 0 1 s 0_ 2 T 0 4 AB CE FG HJ X9 98 

2 7 u 1 6 2 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 8 u 1 6 3 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

2 9 u 1 6 4 250 T s 0 1 s b 2 T 0 4 AB CE FG HJ X9 98 

3 0 u 1 6 5 250 T s 0 1. s 0 2 T 0 4 AB CE FG HJ X9 ea 

3 1 u 1 6 6 250 . T s 0 1 s 0 2 T 0 4 AB CE FG HJ xg 98 

3 2 u 1 6 7 250 T s 0 1 s 0 2 T 0 4 AB CEIFG HJ X9 98 

3 3 u 1 6 8 250 T s 0 1 s 0 2 T 0 4 AB 

U
J o

 HJ X9 9B 

li 4 u 1 6 9 250 T s 0 1 s 0 2 T 0 4 AB m
 I HJ xg 9B 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only 

IEPA ib Number (Enter from page 1) 

Fomiimprnvix/. OMa No. 30Sa a034 exfllrot TOaiJOt 
GSAAfe oa«l-6Wt-07-

r"^ian 
ription of H 

0 8 4 7 1 

Secondary ID Number/Enter fno/n page 1) 

n 
azardous Wastes /Contr'ni/ecf; use addttionai ahaets as necessary) 

r A. EPA 

HAZARDOUS 

WASTE NO. 

(Eater Coiie} 

B. Esttniated 

Annual 

Quantity 

of Waste 

C. Unn of 

Measure 

r&ifer 

code; 

•.PROCESSES 1 

Una 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Eater Coiie} 

B. Esttniated 

Annual 

Quantity 

of Waste 

C. Unn of 

Measure 

r&ifer 

code; 

(1] PROCESS CODES fEflfer code; {2) PROCESS DESCRIPTION (tfa 
code ia not enfered in Off;; . 

1 U 1 7 0 250 T S 0 1 0 _2^ _T_ _0_ A_ CE FG IHJ X9 98 

2 u 1 7 1 250 T S 0 1 p _2^ _T_ _0_ AB CE re X9 9B 

3 u 1 7 2 100 T S q 1 _0_ T _0_ €E re X9 9B 

4 u 1 7 3 100 T S 0 1 _0^ -L T _0_ 4 CE FG HJ X9 98 

5 u 1 7 4 100 T S 0 1 _T_ 0 4 CE re HJ X9 9B 

6 u 1 7 6 100 T S 0 1 _s CE re HJ X9 9B 

7 u 1 7 100 T s 0 1 T _0_ 4 AB CE re jHJ xg 9B 

8 u 1 7 8 100 T s 0 i _s_ 0 _2^ j;_ _0_ _4_ AB CE re HJ X9 98 

9 VJ 1 7 9 100 T s 0 1 _0^ T _0_ CE re HJ X9 98 

1 0 J_ 8 0 250 T _s_ _0_ _0_ T _0_ CE re m X9 9B 

1 1 iL J_ 8 1 250 T J_ _Q_ _0_ _4_ QE re X9 98 

1 2 J_ 8 2 250 T _s_ _0_ s T_ 0 4 CE re X9 98 

1 3 u_ 1 8 3 250 T _s_ _0_ 1 s _0_ _2^ T _0_ AB CE re HJ X9 98 

1 4 u_ 1 8 4 250 T _s_ 0 0 _2__ _T_ 0 j4_ CE re X9 9B 

] _5 1 8 5 250 T 0 _1_ _s_ 0 _2_ 0 CE re HJ X9 98 

1 6 1 8 6 260 T _s_ _0_ _1_ _Q_ _T_ _0_ 4 AS CE re HJ XS 98 

1 7 u_ J_ 8 7 250 T _0_ _Q_ _2_ _T_ _0^ CE re HJ xg 98 

1 8 8 8 250 T _0_ _T_ CE FG HJ X9 98 

1 9 J_ 8 9 250 T _0_ 0 _2 T _0_ _4^ AB CE re HJ X9 98 

2 0 \L J_ 9 0 100 T _s_ 0 _0_ _2 T 0 4 CE FG HJ X9 98 

2 1 y_ J_ 9 1 260 T _0_ _1_ _s_ _0_ _2_ T _0_ 4 CE FG X9 98 

2 2 u_ 1 9 2 250 T _0_ _1_ _0_ _2^ T _0_ 4 CE re W XS 98 

2 3 9 3 250 T _0_ _1_ _0_ _2_ _T_ _0_ CE re HJ X9 9B 

2 4 u_ 9 4 250 T _0_ J_ _a_ _2_ T _0_ _4_ CE FG HJ xg 98 

2 5 1 9 6 250 T 0 _1_ _0_ _2_ T _0_ CE FG ili xg 98 

2 6 9 7 250 T _0_ _0_ _2_ T _0_ CE re X9 98 

2 7 u 0 0 250 T s _0_ _2. Q _2_ T _0_ _4_ AB FG HJ X9 98 

2 8 _2_ 0 1 100 T s _0_ _1_ _s_ 0 _2_ T _0_ _4_ re HJ X9 98 

2 9 _2_ 0 2 250 T _0_ _s _0_ _2_ j;_ _0_ _4_ CE re HJ X9 98 

3 0 0 3 250 T _0_ _o_ _2_ T _0_ _4_ H re iH Xg 98 

3 _1 _2_ 0 4 100 T. s 0 _0_ T 0 _4_ C| re HJ X9 98 

3 2 u 2 0 5 250 T 0 1 _a_ _2_ T_ _0_ _4_ CE TO HJ X9 98 

0 6 250 s 0 D _2_ T _0_ 4 CE re HJ X9 98 

0 7 250 T s 0 Q 2 T 0 _4_ CE EE HJ Xg 98 

I IBIB 0 8 250 T 1 S 0 1 0 2 T T CE FG ii! X9 98 
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Pteaee print or type with ELITE type (12 characters per inch} in the unshaded areas only form iWpravBO. 0W8 Wo. 20S0-003* ExptKS roatAa 
Bsa Ato. a24»-CPA-or 

EPA IP Number (Enter from page 1) 

D101 0 n 6 I 0| 8| 
Secondaiy ID Number {Enter from page 1) 

I T I I n I I TTT-I 4 7 1 S Description of Hazardous Wastes (ConOnued; use additional sheets as necessary) 
w A. EPA 

HAZARDOUS 

WASTE NO. 

fJEhtBf Code) 

B.EsUmated 

Annual 

Ouantity 

efWaata 

C, Uidt of 

Measure 

(Enter 

cod^} 

D. PROCESSES 

Una 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

fJEhtBf Code) 

B.EsUmated 

Annual 

Ouantity 

efWaata 

C, Uidt of 

Measure 

(Enter 

cod^} 

(1) PROCESS CODES /Enter codef (2) PROCESS DESCRIPTION f/f a 
, coda fs not entered fn Dri» 

1 U 2 0 9 250 T S 0 1 s 0 2 T Q 4 AB CE FG HJ X9 98 

2 U 2 1 0 250 T S 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

3 U 2 1 1 250 T S 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

4 U 2 1 3 250 T S 0 1 s p 2 T 0 4 AB CE h HJ X9 90 

5 U 2 1 4 100 T S 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

6 U 2 1 5 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

7 U 2 1 6 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

8 U 2 . 1 7 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

9 u 2 1 a 250 T s 0 1 s 0 2 T q 4 AB CE FG HJ X9 9B 

1 0 u 2 1 9 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 98 

1 1 u 2 2 0 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ xg 98 

1 2 u 2 2 1 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 u 2 2 2 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 u 2 2 3 250 T s 0 1 s Q 2 T 0 4 AB CE FG HJ X9 9B 

i 5 u 2 2 5 250 T s • 1 s 0 2 T 0 4 AB CE FG HJ xg 9B 

1 6 u 2 2 6 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

<1 7 u 2 2 7 260 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 u 2 2 8 250 T s 0 1 s .0 2 T 0 4 AB CE FG HJ xg 9B 

1 9 u 2 3 4 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ xg 9B 

2 0 u 2 3 5 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 96 

2 1 u 2 3 6 250 t s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 u 2 3 7 250 s 0 1 s 0 2 T 0 4 AB ce FG HJ xg 98 

2 3 u 2 3 8 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 u 2 3 9 250 T s 0 1 s 0 2 t 0 4 AB CE FG HJ X9 9B 

2 5 u 2 4 0 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 u 2 4 3 250 s 0 1 s 0 2 T "o 4 AB CE FG HJ xg 9B 

2 7 u 2 4 4 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

2 e u 2 4 6 250 T s 0 1 s 0 2 T _0 4 AB CE FG HJ X9 9B 

2 9 u 2 4 7 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ X9 9B 

3 0 u 2 4 8 250 T s 0 1 s Q 2 T 0 4 AB CE FG HJ xg 9B 

3 1 u 2 4 9 250 T s 0 1 s 0 2 T 0 4 AB CE FG HJ Xg 98 

3 2 u 2 7 1 250 T s 0 1 s 0 2 T 0 4 AB EF GH J xg 9B 

i 3 u 2 7 7 250 T s 0 1 s 0 2 T 0 4 AB EF GH J xg 9B i 4 u 2 7 8 260 T s 0 1 s 0 2 T 0 4 AB EF GH J X9 9B^^ 

3 5 u 2 7 9 250 T s 0 1 s 0 2 T 0 4 AB EF GH J X9 9EI^B 
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Rease print ortype with ELITE type (12 characters per inch) in the unshaded areas only Fom appiouerl, QMS No. 20S0^31 Scpiiot lO/ltAa 
GSANO- taiO^AO f 

EPA ID Number CEnter from page 1) 

0 I B I 4 
Secondary ID Number fCnterfnom page 1} 

H 6 1 
ription of Hazardous Wastes fConffnued; use additional sheets as necessary) 

r n A. EPA 

HAZARDOUS 

WASTE NO. 

(Biter CocfeJ 

B. Estimated 

Annual 

Quantify 

of Waste 

C. Unit of D.PROCESSES 1 

Line 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Biter CocfeJ 

B. Estimated 

Annual 

Quantify 

of Waste 

Measure 

(Enter 

code) 

(1) PROCESS CODES (Enter code) (2) PROCESS OESCRIPTION fife 
coc/e/> rrof entereU M D(f;> 

1 u 2 8 0 250 T S 0 1 _s^ 0 -i. T 4 CE 12 HJ X9 9B 

2 y 3 2 a 250 T s 0 1 _s^ 0 2 T 4 mi 21 12, M xg 9B 

3 u 3 5 3 250 T s 0 1 s _0_ _2^ ri" 0 mi CE FG HJ xg 9B 

4 u 3 5 9 250 T s 0 1 _s_ _0_ 2 T G EH CE 12 HJ X9 98 

L 5 u 3 6 4 250 T s 0 1 _s_ 0 QD CE TO HJ X9 9B 

6 y 3 6 5 250 T rs 0 1 _s_ -2= _2, J_ 3. 4 CE 12 22 Xg 9 8 

7 y 3 6 6 250 T s 0 1 _s^ 0 T Li CE 12 JjJ xg 9B 

8 u 3 6' 7 250 T s 0 1 0 _2_ T 0 4 OS CE 12 HJ X9 9B. 

9 y .3 7 2 250 s 0 1. s _0_ T 0 CE 12 X9 9B 

_1 0 _3_ 7 3 250 T J_ _s^ Q _2_ _T_ HE CE FG HJ X9 98 

1 _1 !L _3_ 7 5 250 _s_ _0_ J_ _s_ _0_ _T_ Ei CE 12 HJ xg 98 

1 2 y_ 7 6 250 T s _0^ J_ _s_ 0 _2_ T 4 m li
i O

 12 22 xg 9B 

__3 2_ 7 7 250 T s JD_ J_ _s_ 0 2 T 4 CE FG HJ X9 98 

1 4 3_ 7 8 250 T _s_ _0_ LL _s_ _2_ T on 21 TO HJ xg 98 

] 5 _3_ 7 9 250 T _0_ _2 T CE TO HJ X9 98 

1 6 y_ 8 1 250 T _0^ 0 T 4 m CE 12 HJ xg 98 

1 7 \L 8 2 250 T _0_ _s_ _0_ _2_ T 0 4 CE TO HJ X9 9B 

1 8 2_ 8 3 250 T _0_ 0 _2^ T 4 OS 21 FG HJ X9 98 

Jl 9 8 4 250 s _0_ _s_ _0_ _2_ T J0_ 4 m CE FG HJ X9 98 

2 0 _3_ 8 5 250 T _s_ _0_ _0_ _2_ T 4 03 21 FG HJ X9 9B_ 

_2 1 y_ _3_ 8 6 250 _0_ _s^ _0_ _2^ T 4 m 21 TO 22 Xg 9B 

2 2 V 8 7 250 T _s_ _0_ _s_ _0_ _2_ j;_ _4_ m CE 12 HJ X9 98 

2 3 J= 8 9 250 T _s_ _0_ _s_ _0_ _2 0 _4_ cs 21 TO HJ X9 98 

2 4 y^ 9 0 250 T s 0 1 _s_ _0^ _2^ _T_ 2 _4^ m 21 FG HJ X9 9B 

2 5 y_ 8. 1 250 T _s_ _s_ _0_ T 0 m CE TO HJ xg 98 

2 6 y_ 9 2 250 T _s_ 0 0 _2_ T 0 0!l CE FG H4 X9 98 

2 7 u_ 9 3 260 T _s_ _0_ 1 _0_ 2 T 0 _4_ m CE FG 22 X9 9B 

2 8 u_ 9 4 250 T _s_ _0_ 1 _s_ _0_ _2_ T _4_ on CE FG' 22 X9 98 

!L _3_ 9 5 250 T _s_ G 1 _s_ _0^ T 4 03 21 FG HJ X9 9B 

_3 _9 Jj, 9 6 250 _0_ 1 _s_ _0_ _2j J_ _4_ m CE TO 22 X9 9B 

_3 1 0 0 250 T _s_ _s_ 2 J_ m 21 TO 22 X9 98 

3 2 u 4 0 1 250 T _0_ jj _0_ _2_ J_ _4_ m CE TO HJ X9 98 

2 250 T _s_ _0_ 1 _s_ 0 -L T _4_ m 21 TO 22 X9 98 

i.' 3 250 _s_ _0_ 1 _s_ _2_ T _0_ _4_ m CE TO 22 X9 98 

I jaD H9 4 250 0 1 _s_ _0_ 2 T 0 4 im 21 TO X9 98 
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Please print or type wKh ELITE type ft2 charBclera per rncti) in the unshaded areas only Foim apfmvaH 0MB No. 2050^0034 Expnot tmi/ta 
OSH Ato OMa-CP/T-or 

EPA ID Numter (EntBT from page 1) 
I I L I D| 0 I Q I 0 I 6 I QI 8 I 4 I 7[1 I 

S^pndary ID Number (Enter from page 1) 

CH 
, Map 

4fflacA to tMs applteotton a fOpogrspMe map, or other equlv^ent map, of the area i #119 to at rasr one mffe Aayontf propeity hounArJM. 
The map musr shoar Che outUne of fho taemty, the tacadda of each of As eriSthip and proposed Intata and diScAa»|yo smjcdoos, each or Ks 
hazsntous woafo iroaflnBnt, sfOmgw, ordl^iaaat factmas, andeocA mfl wbwo ff ioyecte JIuMh undenpaimd. rne/ude aff apWfls. rivers and 
adiersurtheenni«M-hodllesrnfh/B map area: See rnsOnedDds for precise reoidroments. 

XVL Faeiliiy Drawing 

AU esiWhig AienAiea must inciiicfe a sca/o Orawirty of the facility (See btstrvehona fiirmore detad;. 

XVH. Photographs 

AU etKlstriig fydUtlea mast bicfudephotoainaths Caerfaior grpomfJeveO thai eteatty Oehneate an exisHagetmcturea; eaisdng storage, treatment 
and diapasat araes,-arrdsftas of ftjtme sttrsgai traafmsnt or dtaposat areas fsee ffisfnrettons tbr mom dStafQ. 

Xyni. Certiflcalionls) 

/ certrty trnelef pettsny of iaw trrat Oils Otteunteirt pntf aU attachments were prepared tmder my dTrectlfon or sirpe/vision 
in accordance wHh a system riestgned to assure ifiat quaUfieti personnel properly gather arid evaiuala the riifamraffon 
sutkiiiittett Baseof on my Inquiry of the person or persons who manage the aysteni, of those persons dlreeHy responsible 
tor gathering the infonhation, the /pftirrhafian sirh/rrtttetf te, to the best of my Anowtecfge arid Jbeiief true, accurate, and 
com^tei I am amre that there are stgnhlcant penaHies tOrstibrnittFng talse information, ihcivdihg the possfbliify of 
tine and/mprfsoomant tor Anoivtng Wotatrons. 

ITlilpSSm 
' ianeilo, Bieculi?s Director 

ins OHIOal otto (TVp« or prrd) BEET 
^ohn John E Lancaster, VP-Oeneral Manager 

Elgintiiie E slgnSS" Operator 

Mam^S^^SdaTTrti^TypaorprEtr 

XIXe Comments 

I I I I I I I I I I I I I I I n 

iMarT compfeted form to the appropriate EP» Wegwnai or State Office. (Refer to insfrocflo/is tor more r/ito/mationj 
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Please print or type with EUTE type (12 diaractere per inch) in the unshaded areas only Farm apfiiomt QMS Ma 2050-0034 Eipirss 10f3l/O2 
GS/I Mo. O24e-EPA-OT 

EPA ID WumDer f£n(er from paga 1} 

ii°i°.i °.i ° jg|.;.i?ifJM3 
secondary ID Number (Enter from page 1) 

1 1 1 1 1 1 1 
jg^Jl^ription of Hazard! :Ous Wastes fCont/nuecr; use a<fontonai sheets as necessa/y^ 

A. EPA 

HAZARDOUS 
WASTE NO. 
(Enter Code) 

B. Estimated 

Annual 
Quantity 
of Waste 

C. Unit of 

Measure 
(Enter 
code) 

1 D. PROCESSES 1 

Line 
Number 

A. EPA 

HAZARDOUS 
WASTE NO. 
(Enter Code) 

B. Estimated 

Annual 
Quantity 
of Waste 

C. Unit of 

Measure 
(Enter 
code) 

(1) PROCESS CODES (Enter code) (2) PROCESS DESCRIPTION fif a 
code is not snlered In 0(1)) 

1 U 4 0 7 250 T son BOB HBlEl 
2 U 4 0 8 15,000 T |S|O|1|$|O|2|Y|Q 4|AB|CE|FG|HJ| 1X9 gel 
3 U 4 0 _ 9 250 OOUOOO UOD EQlBiapC!] 1x9 gel 
4 U 4 1 0 250 t is 0 1 1 s 0 2 1 t 4 lAB CE FG HJ| ssEa 
5 U 4 1 1 250 

CO 1-

0 1 1 s o" 2| Y 4 |AB CE FG Hj| 1 

Xlll. other Processes (7%«/)ow instructions ftom/tem XD/tor 09S, SS9, 704 andX9S process codes) 

Line A. PROCESS DESIGN CAPACITY C. Process 

Number Code A. Amount (specify) 2. Unit of Total D. Description of Process 

lEnMrM*! fFronr listabovsj Measure Number 
•VnAKtl (Enlvnnde; Of Units 

X T 0 4 1 
1 1 T 1 0 I 4 4 1 6.0 7 5 . 1 U 0 0 1 TOdEiTreatment of 0002 liquids in containers 

and tanks. 

TOdEiTreatment of 0002 liquids in containers 

and tanks. 

1 2 T 0 4 1 5 . 0 0 0. 1 U I loot T04F: Traatment of organic peroxides in 

containers 

T04F: Traatment of organic peroxides in 

containers 

1 3 T 0 4 1 e . 0 0 0. 1 U 1 0 0 1 T04G: Treatment of acid cyanides in 

containers 

T04G: Treatment of acid cyanides in 

containers 

1 4 T 0 4 1 4 1 e ,0 7 5. 1 u 1 0 1 0 T04H; Treatment of hazardous waste in 

containers and tanlis using phase separation. 

T04H; Treatment of hazardous waste in 

containers and tanlis using phase separation. 

}(ill. Other Proceasee fPbtiow Instructions from itefn Jdf ibr D99, S99, 71)4 and X99 process codes) 

Line A. Praoess Design Capacity C. Procass 

Number Code 1. Amount (Sneafy) 2. Unit of Total D Description of Process 

(Fran'isl above) treasure Number 

Itgrnoaj 
1 ^nternmAfJ Of Units 

X T 0 4 
1 5 T| 0 1 4 5 0 0 0 u G 0 1 TO-4-1 Treatment erf Black Powder in containe 

1 1 e 1 T| 0 1 4 1 1 2 S 0 0 0 1 1 U loci T0-4-J Treatment by the Addition of Dry Ice 

in containers • hi ITI 0 1 4 1 1 1 0 0 0 1 1 J 1 loot T0-4-K Verting of oxygen to the 

P atmosphere 
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xiir. ()th( ir ProceBBBS (FolUtw instnictfans from (tern XII tor 099, SS9. T04 sncf XOg process cotfe$) 

Line 

Number 
Itmrurt 
•urrtXIIJ 

A. ProcosB Design Capacity C. Process 

Total 
Number 
Of UnHs 

D. Description of Process 

Line 

Number 
Itmrurt 
•urrtXIIJ 

Code 
IPmmMuioiiei 

1, Amount fspncoyj 2. UnH of 

Measure 
faitercDda; 

C. Process 

Total 
Number 
Of UnHs 

D. Description of Process 

1 1 8 X 1 g 1 3A o
 

o
 

o
 

c
 

0 0 1 X99-A ConsofldatBd of pain/palnt-

related matefra! using a compactor 

X99-A ConsofldatBd of pain/palnt-

related matefra! using a compactor 

M 1 
1 9 X| 9|SB|4 B. 0 0 0 J 1 0 0 1 X99-B Hazardous waste shredtfing 

system 

X99-B Hazardous waste shredtfing 

system 
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1 1 0|X|9~|dC| 2 3 0 0 J 0 0 1 X99-C Hazardous waste lamp cmsMng 

system 
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Clean Harbors Services, inc. 
EPA ID No. ILD000608471 
Sheet 1 of 3 

RCRA PART A FORM 
ADDITIONAL INFORMATION 

Section VIII. Facility Owner 

A. Name of Facilily's Legal Ovimer 

CHSl is the Qwner/operatar of the hazardous waste facility. The 
land on which the facility is located is owned by the Illinois 
intematiana! Port District, a government entity. 

Section XII. Process Codes and Design Capacitv 

Line 05. Disposal in Surface impoundments {D63} 

CHSl notes that the four (4) surface impoundments Identified by 
this entry have been certified as dosed by the IL EPA The 
Impoundments no longer accept hazardous waste, and currently 
operate under an approved Post Closure management plan. A list of 
the waste codes which were disposed in the Impoundments Is 
included in Appendix D-30 of the approved RCl^ Part B Application. 

Section XIII Additonal Processes 

Line 11. T04 E Treatment of DO02 Liquids in Containers and Tanks 

Treatment of D002 (Corrosive) liquid hazardous waste in containers 
and tanks by the commingling/mixing of compatible waste streams 
to adjust pH value. Process design capacity is 416,075 gallons 
per day in all tank or container systems at the facility. 

Line 12. T04F Treatment of Organic Peroxides in Containers 

Treatment of organic peroxide hazardous waste in containers 
through the additon of water. Process design capacity is 5,000 
gallons per day in any container at the facility. 

Line 13. T04G Treatment of Add Cyanides in Containers 

Treatment of acid cyanide hazardous waste in containers through 
pH adjustment using sodium hydroxide or other alkaline materials. 
Process design capacity is 5,000 gallons per day in any container 
at the fadlity. 

Rev. March 15, 2004 
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Clean Harbors Seiivces. Inc. 
EPA ID No. lUD 000608471 
Sheet 2 of 3 

Line 14. T04H Treatment of Hazardous Waste in Containers and Tanks 
Using Phase Separation 

Treatment of hazardous waste In containers and tanks by phase 
separation using physical (e.g., gravity separation, filtration) 
and chemical (e.g., addition of demusifiefs) techniques. Process 
design capacity is 416,075 gallons per day in all tank 
or container systems at the faciOty. 

Line 15. T04I Treatment of Black Powder in Containers 

Treatment of black powder hazardous waste in containers through 
the addition of water. Process design capacity e 5,000 gallons 
per day in any container at the facility. 

Line 16. T04 J Treatment by the Addition of Dry Ice in Containers 

Treatment of hazardous waste in containers by the additon of dry 
ice. Process design capacity Is 25,000 gallons per day in any 
container at the facility. 

Line 17. TC4K Venting of oxygen to the atmosphere. 

Process design capacity is 1,000 pounds per hour. 

Line 18. X99A Consolidation of Hazardous Waste using a Compactor 

Consolidation of hazardous waste paint and paint-related material 
contained in small metal and glass containers by processing 
through a can and glass compactor. Process design capacity of 
the unit is 7,000 pounds per day of cans Of paint and 
painl-nelated trraterial. 

Line 19. X99B Hazardous waste shredding system 

Shredding of hazardous waste in containers. Process design 
capacity is 48,000 pounds per hour. 

Line 20. X99C Hazardous waste lamp cnjshing system 

Crushing of hazardous waste lamps. Process design capacity 
is 2300 pounds per hour. 

Rev. March 15. 2004 
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Clean Harbors Serivces, Inc. 
EPA ID No. ILD 000608471 
Sheet 3 of 3 

Section XIV. Description of Hazardous Waste 

CHSI notes that Process Code "T01A" in C<Colunnn D (2) refers to the 
Listed Waste Treatment System identified on Line 06 in Section 
XII. 

CHSI also notes that Process Codes "TOA" through "T04K" refers to 
the various container an/or tank treatment processes described in 
Lines 07 through 17 in Section XIII. 

Rev. March 15, 2004 
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2,0 Process Description 
1. 

m 
•i 

2.1 General Description 
The Model LSS1 Lamp Recycling System achieves the goal of setting M 
new standard for simplicity, safety, and recycirng efficiency. Lamps enter 
this system on a power-feed beft passing through a negative pressure air 
chamber. Each lamp is crushed, separating glass and metal components 
into individual coproducts storage bins. Phosphor powder collects in the 
multi-stage filtration- system. This powder should be treated In other 
equipment to recover elemental mercury for commercial use. Mercury 
vapors adsorb onto activated carbon filters eliminating fugitive emissions 
during processing. The Model LSS1 is fully computerized assurlrQ 'my 
operation. A touch screen control module provides one touch start-jjp for, 
the entire system. This feature also provides operational mqr' ' 
process and coproducts recovery Ifnes. The M^el LSS1 may^spiucA 
optional equipment that will continuously monitor the exhaust 
provide a permanent record of system air quality. 

2.2 Capacity and Performance , :-h • 
The Model LSS1 Lamp Recycling System has the capability of processing 
2300 pounds (952 kg) of fluorescent lamps per hour. This equates to 
approximately: -

3,500 4-foot 5.250 4-foot 
1,750 8-foot:, 3,075 S-foot 

The Model LSS1 also handles circular and U-shaped fluorescent lamps, 
high intensity discharge lamps, and more. 

2.3 Equipment Description 
1. #1 Lamp Feed Conveyor The #1 Lamp Feed Conveyor receives the 

manually loaded fluorescent lamps and transports tfiem to the 
implosion chamber conveyor, the implosion chamber conveyor 
consists of a conveyor belt, loading aprons, electric motor, arid gear 
reducer. 

2. #2 Lamp Feed Conveyor The #2 Feed Conveyor receives the 
fluorescent lamps from the #1 Feed Conveyor and transports the 
bulbis to the breaker bar. The #2 Feed Conveyor and all subsequent 
components to this system are enclosed and operated under vacuum 
to collect fugitive mercury emissions. 

3. Breaker Bar The Breaker Bar is comprised of rotating steel arms 
which break the lamps prior to their being gravity-fed into the primary 
crushing drums. 

0 
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6. 

rrjfnary orusning Drums: 1 ne Primary Crushing Drums consist of 
two rotating steel drums which crush the lamp component and 
deposit the particles on the elevating conveyor. 
Elevating Conveyor The Elevating Conveyor receives the crushed 
lamps from the primary crushing drums and transports them to the 
primary trommel. 
Priniary Trommel: The Primary Trommel utilizes a multi-layer screen 
which separates the components by particle size. Larger (aluminum 
end-caps) are retained within the screen and are discharged for 
recycling. Particles between one inch and 1/16 of one inch (glass) are 
retained by the screen and continue onto the secondary trommel via 
the vibrating conveyor. Particles /ess than 1/16 of one inch pass 
through t>oth screens to a 100 mesh vibrating screen separator. The 
rotating action of the primary trommel provides enough agita^oii to . 
scrub the phosphor powder and mercury from the aluminuni end^fM 
and from the glass particles. ' ' . '! 

Note: After passing through the Primary Trommel, the 
aluminum Is discharged via a chute to a receiving 
container which can then be shipped .as a 
commodity for recycling. 

7. Vibrating Screen Separator The Vibrating Screen Separator 
receives phosphor powder and glass fines from the primary trommel. 
The Vibrating Screen Conveyor retains clean glass fines and 
transports them to a drum for recycling. The calcium phosphate 
powder passes through the vibrating screen and Is collected in sealed 
drums for transport to a mercury retorting facility. 

8. Secondary Trommel: The Secondary Trommel receives material 
from the primary trommel via a vibrating conveyor and again agitates 
and scrub the glass. The glass particles that do not pass through the 
1/16 of one inch openings in the outer screen of the secondary 
trommel are gravity-fed into the secondary crushing drums. 

9. Secondary Crushing Drums: The Secondary Crushing Drums 
consists of two rotating steel drums which crush the lamp glass to its 
final size and depoisits the glass on the magnetic conveyor. 

10. Magnetic Conveyor The Magnetic Conveyor receives particles of 
glass from the secondary crushing drums and transports them to a 
receiving container. Metallic particles (filaments and aluminum end-
caps attached to filaments) attract to frie rnagnetic conveyor and are 
transported to an additional receiving container which can then be 
shipped for recycling. 

11. HID De-Globing Chamber 
The HID de-globing chamber serves to remove the outer glass from 
the HID lamps. Most all configurations of lamps may be placed socket 
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'^°'® s'artbUtan'delrfaKS^ 
?®-3°'""9 process. Upon completion if 

cgrcls the door to the chamber may be opened. The HID ft-ames arJ^ 
rnercuty b^nng arc tu^s are manually removed fham the ehaniSw 
Using a wire cutUng device the operator should separate Ihe^ 
remaining componete. The wire is ready for recycling at a to™ 
metals recycler and the meicuty bearing arc tube should be sent off 
for retort. 

12. Vapor Collection System: The Vapor Coffection System is designed 
to control mercury vapor and dust emissions from the process. The 
vapor coflection system Is comprised of a five horsepower fen. a 
baghouse equipped with a series of particulate filters, an 'air 
compressor for filter back purge, and an activated carbon vessei.....'The 
blower which produces an air flow of approximately 500 CFiyi^jfe^^ 
mercury vapors and dust from the process equipment 
baghouse. The baghtouse incorporates a set of nine q^ndncat'^'.' 
particulate filters that are in series with a set of two flat recfengulai: 
filters. This filter arrangement is designed to trap 99.99% of afr-^sbme^ ' • 
particles measuring 0.5 microns or larger. Purge occurs once^^ea^ 
hour of running time on the feed belts. The purge operas a draplvam 
and back purges the filters with a powerful burst of compressed air. 
When the system computer senses that back purging the filters is no 
longer effective at reducing the pressure drop across the filters, the 
process control system will disable the system and display the 
appropriate alarm signal on the touch screen. The system can be 
restarted following the replacement of the filters. Dust accumulates in 
the collection barrel located underneath the baghouse. 

13. Housekeeping Vacuum System: The LSS1 Is supplied with a 
positive displacement vacuum pump connected to the vapor collection 
system. Controlled manually at the touch screen it is used for general 
housecleaning around the system 

14. Process Control System: The Process Control System incorporates 
a programmable logic controller, touch screen, main disconnect, 
fuses, motor starters, and thermal overload protection for the 
equipment. The system operation is accomplished by following user 
prompts an the touch screen. Example screens are included in 
Appendix A and an electrical diagram is included in Appendix •. The 
system control logic is such that when in automatic mode no 
component can be operated without the vapor collection system or 
without the acttvatfon of the previous component in the process. • The 
main control panel contains high voltage components and should only 
be accessed with the main disconnect in the off position and after 
following proper lock-out/tag-out procedures, located in section 3.5 of 
this manual. 
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2.4 System Specifications 
Height 12 feet (3.66 meters) 
Length: 30 feet (9.15 meters) 
Width: 11 feet (3.35 meters) 
Electrical Requirements: 100 AMP, 208/230/460 volt, 3 phase 
Electrical control panel is UL approved. 

3.0 Safety 

manufactw^s 
3.1 General Safety Awareness 

The LSS1 should be- used In accordance with the 
Instructions and good safety and health practices. The manufac 
recommends that a health and safety professional be consulted 
mandatory personal protective equipment (P.P.E.) and safety pracj^s^^,.^ 
prior to the operation of the system. * ;• 

3.1-1 Warning Signs 
The LSS1 contains signs and labels required by OSHA 29 CFR 1910,145 
and convey pertinent hazard warning informatian to the operator that Is 
needed during the operation of this equipment. 

3.1-2 Emergency Stop Buttons 
Emergency stop buttons are located in four areas on the LSS1; three are 
on the front or operating side of the equipment, and one on the back side. 
Anytime there is an emergency and the LSS1 must be stopped 
immediately, an operator can depress any one of the four emergency stop 
buttons. This will completely shut down the LSS1, including the vapor 
fan. In order for the LSS1 to restart, the emergency stop button that was 
activated must be puiied out to deactivate the emergency stop condition, 
and the system must be restarted at the touch screen. 

3.1-3 Safety interlocks 
When operating In the automatic mode, the LSS1 is programmed ttvough 
the Programmable Logic Controller (PLC) which prevents operation of the 
system without operating the vapor collection system. Furthermore, no. 
system component can be operated out of sequence. Additional 
information concerning control logic is included in section 5.2 of this 
manual. 

• 
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>>. 1-4 iviacinne toudiuiii^ 
The Model LSS1 • is designed and manufactured to provide a safe work 
environment for the operator. The LSS1 meets the requirsmarrts q£ 
OS HA 29 CFR1910.212 Machine Guarding Standard. 

3^ Operator Training Requirements 
Operators of the LSS1 should be trained in compliance with the 
requirements of the Occupational Safety and Health Admlnlsifatlon 
(OSHA) 29 CFR1910.120(p) for hazardous waste site workers. Additional 
training or certifications may be required by state or iocal agencies and 
should be researched and obtained prior to operation of this system. 
Training should include proper emergency response procedures, and 
reporting requirements. Additionally, operators should be irifonrnSf bf ttie 
potential for adverse health effects resulting from the improper hani^g of 

^ .. mercury-containing 'material, (^erators should be Miliar wf^j 
protection devices and other personal protective equipment whl ^ 
be worn during the operation and maintenance of this equlphrieni" ^ ,, 
operators should be familiar with the lock-out procedures'. 
outlined in section 3.5 of this manual. 

# 

3.3 Chemical Hygiene 
While operating the LSS1, operators should follow good chemicat 
hygiene practices. This Is done by prohibiting consumpfion of fixid or 
beverage and use of tobacco products in areas where lamps are handled, 
stored or processed. Operators must use the proper P.P.E. while 
handling or processing lamps. Operators should wash their hands and 
face thoroughly with soap and water before breaks and meals, and 
shower at the end of the work shift. 

3.4 Personal Protective Equipment 
The LSS1 separates fiuorescent larrips into three primary components; 
clean aluminum end-caps, clean crushed glass, and calcium phosphate 
powder (phosphor powder) containing mercury. Each of these waste 
streams has a potential to cause injury or illness if handled improperly. 
The aluminum end-caps and crushed glass have sharp edges and can 
produce cuts and puncture wounds In unprotected operators'. As a 
minimum requirement, protective gloves should be worn any time lamps 
are being handled or loaded. Phosphor powder containing mercury vapor 
is released from the lamps and collected throughout the system. Mercury 
can be introduced Into the body by inhalation, absorption and ingestion. 
Care should be exercised in avoiding inhalation of this powder. Use of 
respiratory protection during certain operations and maintenance of this 
equipment is required. Specific personal protective equipment which is to 
be worn will be outlined in the following sub-sections. 



3-4-1 Respiratory Protection 
Since the primary root of mercury vapor entry Into the body is through 
inhalation, respiratory protection may be required during certain 
operations and maintenance performed on the LSS1. Respiratory 
protection should be used anytime mercury vapors are present. 
Respiratory protection should be worn If a direct reading mercury vapor 
instrument indicates that mercury vapors are present during operation. 

3.4-2 Eye Protection 
Safety glasses shall be worn at all times while handling lamps, operating 
the LSS1. or conducting maintenance on the LSS1. 

3.4-3 Hearing Protection 
OSHA 29 CFRISIO.dS the Occ^9ational Norse Exposure Si 
that any employee exposed to 90 dedbels of sound or greater for 
hour period of time is required to wear hearing protection. The A^el. 
LSSI Lamp Recycling System generates approximately 90 dBA of rtplse 
while in full operation. Therefore, ail such exposed operators and aiiyqrie 
around ihe LSS1 while it is operating are required to wear' hearing 
protection. 

3.4-4 Body Protection 
Since the phosphor powder contained in fluorescent tamps contains 
mercury, it is important that protective coveralls be worn by all personnel 
who are operating or conducting maintenance on the LSS1. This Is 
important so that cross contamination does not occur from the phosphor 
powder collecting on their work uniforms. 

3.6 Lock-out Procedure 
In order to ensure that employees performing maintenance or repairs on 
the LSS1 do not become injured by accidental start-up or release of 
stored energy, all required precautions as outlined in OSHA 29 CRl 
1910.147 Lock-Out/Tag-Out Standard should be followed. 

The Procedure: 
Step 1: Locate the circuit breaker that supplies power to the main control 
panel. Turn off the circuit breaker and lock-out the circuit breaker. 
Step 2: Go to the main control panel for the LSS1 and turn off the knife" 
switch on the outside of the electrical panel and lock that switch in the off 
position. Following the directions on the front of the panel, open the 
control panel. Check to ensure that the main breaker has been turned off. 
Then go to the touch screen and attempt to operate the equipment, 
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Step 3: Go to the rear of thie LSS1 to the efectrical switch for the air 
compressor, turn the switch to the off position , e/ose the lock-out hasp 
over the switch, and place the lock through the hasp on the switch. 
Step 4: Open the air system drain valve on the air compressor, this ts to^B 
make sure there is no stored pneumatic energy in the LSS1. 
Step 5; Turn the air system ball valve to the off position. Close the lock
out hasp over the valve and place a lock through the hasp on the valve. 
Step 6; Attempt to operate any part of the LSS1 in order to verify that 
there ts no stored energy within the equipment After completion the 
previous steps, you may perform the required work on the LSS1. In order 
to return the LSSI to service, make sure all tools and equipment are 
removed from the machine and all components are secured back In the . 
machine and follow the lock-out steps in reverse order. ..... 

I 

-3.6 Air Monitoring 
Air monitoring for mercury vapor concentration should be 
the area around the LSSl. A direct reading mercury vapor instnjiiimt , 
should be used to collect this data. Air monitoring should be cbriducE^ in ' 
the operator work area, vapor fan slacK and coproduct's collection areas . 
to ensure that all employees working around the LSS1 will n6t be exposed' 
to mercury vapor concentrations above the ACGIH Threshold Limit Value 
(TLV). If at any lime the mercury vapor readings get dose to the TLV, the " 
people working in the affected area should don air purifying respirators, 
and correct the cause of emission. 

4.0 Pre-Operation and Start«uD 
The LSS1 start-up is accomplished by using the touch screen and 
following the prompts as they appear and as outlined in section 4.2 below. 

4.1 Pre-operation Inspection 
Prior to start-up of the LSS1, a walk around inspection should be 
performed to ensure that all coproduct receptacles are empty and in 
position to receive the co-products as they are discharged from the LSSl. 
Furthermore, ensure that the four drums around the LSS1 are properly 
posKtoned and have straight, unobstructed connection boots and secure 
connection rings. 

4.2 Equipment Start-up 
The LSS1 is designed to run in an automatic mode. When the LSSl runs 
in its automatic mode, all equipment operations are supervised through 
the programmable logic controller (PLC). If there is an alarm, the LSS1 
will stop and indicate the reason for the alarm. To start the LSS1, make 
sure the circuit breaker supplying the LSS1 control panel is in the "ON" 
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postuofi. rrocfcieu to tne Loo t main eieciricai panel and make sure that 
the knife switch on the control panel is in the "ON" position. Proceed to 
the front of the LSS1, turn frie key switch on the touch pad to the "ON" 
position, follow the prompts on the screen, and touch the screen in tfio 
areas indicated to make your selection. To run the LSSl in the AutcmartJc 
mode press "automatic" in the selection area of the screen. When the 
automatic screen appears, press the system start to activate a five-
second buzzer which indicates that the system will start. When the 
buzzer shuts off, the system will start in a sequence. When all of the 
systems are operating all indicator lights of the system, except 'Vacuum 
Bar and H.f.D.", will be (it. It is at this point that you can start feeding 
lamps into the LSS1. 

5.0 EQUipment Operation 

5.1 Feeding Lamps into Equipment 
Lamps are manually placed on the #1 
operators. The Model LSS1 is designed to process approximateiy 3^500, 
lamps per hour. The lamps can be continuously laid end-to-^d 
completely across the conveyor. Be careful not to place the lamps any 
higher than the guard at the end of the conveyor. This will avoid having 
the lamp break prior to entry into the implosion chamber conveyor. DO 
NOT feed cardboard, wood, plastic, or other debris into the machine as 
such will dog the vacuum lines or jam the equipment 

Caution: in order to prevent jamming of the machine, p/astic coated iamps 
must not be placed directly on feed conveyor ifl. 

5.2 Monitoring Equipment Operation 
The process control system incorporates a programmable logic controller 
(PLC) which monitors equipment operation. Should a motor overload, 
filters become clogged, or an emergency stop button be depressed, the 
PLC will shut down that system and alert the operator to the problem. 
During normal operations it is Important to pay attention externally to 
equipment operation. Look for signs of wear and tear such as leaking or 
clogged vacuum lines. Listen for any sound abnormalities that may 
indicate a bearing failure, a motor failure, or a jam in the equipment. It is 
also important to monitor the levels of glass, aluminum, fines, and powder 
discharged to containers. Proximity sensors are mounted in the tids of the" 
drums attached to the glass fine discharge, the powder discharge, 
baghouse discharge and the vacuum container discharge. These switches 
Will shut off equipment operation via the PLC should the containers become 
full. When full, please check the touch screen alarm screen for indication 



as to which drum ne^s to be bhanged out. When a new drum is placed 
back into position, the PLC will allow operation to continue. 

5.3 Monitoring Coproduct Quality and Volume 
Quality in the lamp recycling business refers to how well the process can 
separate the hazardous matenals from the non-hazardous materials. In 
order for the process to perform property, the crush and separation 
operation must separate the end-caps, glass and contaminated powder from 
the other components. During normal operation, it is important to inspect 
the coproducts and coproduct discharge areas to ensure that there is no 
mixing of coproducts or cross contamination of materials (e.g. visible 
phosphor powder on the glass or aluminum end-caps, or gJass-laden 
aluminum end caps). 

One simple method to inspect glass quality Is to put on rubber gfoves^and 
_ pick up a handful of glass gently and return It to the storage cdnitaiher " 

Inspect the rubber glove for evidence of powder. It may be necessary to 
sample the clean glass and the clean aluminum in order to malrtfaln 
compliance with permit regulations. 

I 

It is important during operation of the LSS1 to monitor both the glass and 
aluminum discharge to assure that material Is flofwing fheely and that no 
back-up of material will occur through the discharge chutes. Glass may be 
discharged into containers as small as 55 gallon drums or as large as semi 
trailers with optional equipment. Aluminum may also be discharged In the 
same manner. It is important to monitor these discharges as often as 
necessary to ensure that those containers do not get overfilled. 

5.4 Using the Housekeeping Vacuum 
The LSS1 is supplied with a positive displacement vacuum pump connected 
to the vapor collection system. The household vacuum system is controlled 
at the touch screen and is programmed to operate only when the LSS1 is 
running in the automatic mode. It is used for general housecleaning around 
the LSS1. Vacuum ports are located at various points around the 
equipment and are to be used to collect small particles- of glass, aluminum, 
and phosphor powder. These materials will then be separated throughout 
the remainder of the system . It is important to ensure that a vacuum hose 
is attached to an open vacuum port prior to initiating the vacuum system. 
Othenvisa, damage may result to the vacuum system. It is important to 
vacuum only lamp components into the system so that foreign materials do * 
not contaminate recyclable materials or cause blockages when passing 
through the machine. 

6.0 Equipment Shutdown 
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6.1 Emergency Shutdown 
If at anytime the LSS1 needs to be immediately shut down, an operator 
should depress one of the four emergency stop buttons located on the 
LSS1. Three emergency stop buttons are located on the front of the 
machine, and one is located on the back. In order to deactivate the alarm 
and restart the LSS1, the emergency stop button that was activated must 
be pulled out from the stop position. Note that the vapor collection system 
is disabled with an emergency shutdown. To prevent fugitive vapor 
emissions the vapor collecticn system must be restarted immediately 
following the treatment of the emergency. 

6.2 Routine Shutdown 
At the end of the ppduction day or when you want to shut down the I.SS1, 
simply press the s^istem stop button on the touch screen of the automatic 
menu. This will shut down all operations of the LSS1 with the exception of " 
the vapor fan. 
(The vapor fan should be allowed to continue to operate even though 
the LSS1 is not actively processing lamps. This will ensure that a 
negative pressure is maintained within the LSS1, preventing the 
release of mercury vapors from any residual lamps or phosphor 
powder that may remain in the system.) 

6.3 Daily Clean-up Procedures 
At the end of each shift, the LSSI should be »r> f!nnHp[i|ia to opftrata 

"in the automatic mode for at least 10 minutes tha cessation nf all 
processing During this period the LSSI equipment and surrounding floors 
should be swept of all visible calcium phosphate powder (phosphor 
powder) in order to decontaminate the area of mercury vapor Coproduct 
collection containers should also be emptied at this time. 
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7 0 Routine (ScheduledI jtflamtenance 

BeJow is a list of scheduled maintenance items: 

ITEM MONTHLY SIX MONTH ANNUAL 

#1 Feed Conveyor X X X 

#2 Feed Conveyor X X X 

Sevaled Conveyor Flights X X X 

Gear Reducers Oil Change 
» 

X X 

Carbon See below 

Glass Conveyor X X X 

Trommel Rollers X X X 

Air Compressor Oil X X X 

Vacuum Pump X > 

Vacuum Blower Motor X 

All Air Lines X X X 

i'}. 11 • • 
DAILY: Perform visual equipment inspection, check visible components for visible 

wear. Check nuts, bolts for tightness. 

#1 Feed Conveyor Inspect for tracking, wear and tension. 
Acjust tracking and tension if necessary, replace if worn. 

#2 Feed Conveyor Inspect for tracking, wear and tension. 
Adjust tracking and tension if necessary, replace if worn. 

Elevated Conveyor Flights: Inspect the flights for wear, replace if wear is excessive. 
Replace if UHMW wear strips are worn down to the metal flite 

Gear Reducers; Check seals. 
Change oil. 

Carbon: Change when exhaust levels exceed regulatory levels. 

Air Compressor Change oil. 

Vacuum pump: Change oil. 
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Ai'r Lines: Check connections for air leaks ' 

Every 100,000 lamps: Inspect clean-out points. Clean as necessary at the following : 
locations; Feed conveyor side doors, Trommell #1 end access, vibrating conveyor port, 
magnetic corweyor tail. 

8.Q Recommended Parts inventory 

SPARE PARTS INVENTORY 

PARTS QUANTITY 
Conveyor Belt 1 1 
Conveyor Belt 2 1 

Cylindrical HEPA Filters 15 
Square HEPA Filters 2 
Air Compressor Oil ; 

Elevated Conveyor Fliahts 1 set 
Elevated Conveyor Divider 1 

> 

Vacuum Blower Motor Oil -

Vacuum Blower Bearing Grease -

Gear Reducer Motor Oil -

Touch-up Paint 

Air Line 

Gasketing Material (foam) 

Gasketing Material (perma gum) 

Silicone Seaiant (RTV) 

Mobil DTE 8B 
Texaco R & O 220 
Amoco 220, or equal 

Follow Manufacturers Recommended 
Instructions 

Mobil 600 W Super 
Texaco Honor cyl. Oil 680 
Chevron NL Gear Comp 680 

. • . " . > rp 
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a.O nyqiiuitcy CIHV4 
Resource Technafogy. Jnc. ("RTI'> warrants that its Model LSS1 Machine will be 
free firom defects In materials and workmanship at the time of RTi's and for a 
period of 90 days thereafter exclusive of conveyor belts, which are excluded from 
warranty coverage; and electrical components, which are subject only to 
applicable manufacturer's warranties, if any. 

During this frmited warranty period RTI will provide new replacement parts or 
Equipment on an exchange basis as set forth below. All replaced parts or 
Equipment become the property of RTI. This limited warranty also does not 
Include service to repair damage resulting from any accident, disaster, misuse, 
abuse, or any non-RTI installation, modification or attempted repair of the 
Equipment 

FOR WARRANTY SERVICE OR ASSISTANCE IT IS REQUIRBD THAT A 
SERVICE REQUEST BE MADE WITHIN THE WARRANTY PERIOD. NO 
EQUIPMENT OR PARTS MAY BE RETURNED TO RTI WITHOUT RTI'S PRIOR 
WRITTEN AUTHORIZATION, AND ALL SUCH RETURNS WILL BE AT 
CUSTOMERS SOLE EXPENSE. If shipping is authorized. Customer must also 
prepay applicable RTI part or Equipment shipping charges and either obtain 
shipping insurance or assume the risk of loss or damage in transit RTI reserves 
the right to charge Customers' account for replacement of parts or Equipment 
which are subsequently determined to be outside of Limited Warranty coverage, 
including applicable travel or service call charges. 

THIS LIMITED WARRANTY IS THE SOLE AND EXCLUSIVE WARRANTY 
OFFERED BY RTI. AND NEITHER RTI NOR ANY REPRESENTATIVE NIAKES 
ANY OTHER REPRESENTATION OR WARRANTY OF ANY KING. EXPRESS 
OR IMPLIED, INCLUDING ANY IMPLIED WARRANTIES OR 
MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE. Some 
states do not allow limitations or exclusions of implied warranties, so the 
above exclusions may not apply to you. 

CUSTOMER'S SOLE REMEDY UNDER THIS UMITED WARRANTY SHALL BE 
PART OR EQUIPMENT AS PAROVIDED ABOVE. IN NO EVENT WILL RTI BE 
LIABLE FOR ANY DAMAGES, INCLUDING ANY ALLEGED DOWNTIME. LOST 
PROFITS, LOST SAVINGS, OR OTHER SPECIAL, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABIUTY TO 
USE SUCH EQUIPMENT, EVEN IF RTI HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES. 
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'Symptom Possible Causes Cori^ctive Action 
Feed -

•• 

• Debris between conveyors 
• Belt is npped 
• Debris in systems i 
• Belt tension loo loose 
« Conveyor pulley moved from center 
« Key is dislodged from shaft or reducer 

• Remove debris ' • 
• Replace bell 
• Remove debris 
• Adjust bell tension 
• Re-position pulley 
• Replace key In shaft 

Crushing drums stop tumirrg • Debris In system (nuts, bolts, wood, 
etc.) 

• Key Is dislodged from shaft 

• Reverse motor to clear jam 
• Remove cover to clear debris 
• Replace key in shaft 

Elevated conveyor stops • Material overload 
• Debris In system . 
• Key Is dislodged from shaft 

• Reverse conveyor to clear jams 
• Open cleanout(s) to remove 

material/debris 
No power « Main breaker off 

• Knife switch off 
• Key switch off 

• Turn on main breaker 
• Turn on knife switch 
• Turn on key switch' 

Phosphor powder coming from co-product 
chute 

• Clogged vapor lines • Check ports 
• Clear lines 

Baghouse filters dogged • Air pulse system not working 
• Filters at end of service life 

• Tum on air compressor 
• Ensure valve is open 
• Change fitters 

No air pressure • Air compressor not turned on 
• Air compressor unplugged 
• Ball valve not dosed 
• Mechanical problem 
• Filter has been ruptured and carbon 

contaminated with phosphor powder 
• Leak in air line 

• Turn on air compressor 
0 Plug In air compressor 
• Open valve 
« Replace air line 
• Replace cylindrical and square 

paitculate filters - replace carbon 

High mercury vapor emissions from 
exhaust stack 

« Carbon Is saturated • Replace carbon 

Air compressor will not shut off • Diaphragm valve stuck open 
• Air line disconneded or damaged 

• Oisessembte and clean | 
• Reconnect or replace 

'Should a component that is commercially available fail, please refer to the component manufacturer's manual 
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Make sure coproduct containers are empty and are 
ready to receive material. 

Make sure drum connection boots are straight, and 
connecting lings are secure. 

Make sure the power is turned on to the control panel.. 

Turn on the air compressor, open the air vaives. 

Walk around and inspect the machine. Look for loose 
nuts, bolts, fittings. Listen for air teaks. Check air 
gauges for proper pressure: 
Compressor 140 psi 
Top Regulator 95 psi 
Lower Regulator 65 psi 

Stage material for processing. 

Turn the key switch on the tough screen to the "ON' 
position. 

Foliow the instructions on die touch screen. Proceed 
o run the equipment in "Automatic" mode. 

Perform air monitoring In the operator area, co-product 
area, exhaust stack. 

Begin processing tamps. 

NO 

• 
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0 3. Storage and transfer of hazardous wastes, including lab packs, asing tanks and containers. ' 
Storage/transfer activities may include consolidation (i.e., bulking) of compatible waste 
prior to shipment; 

4. Storage and blending of hazardous waste intended for use as a supplemental fiiel at 
authorized offsite hazardous waste fuel burners; 

5. Compaction of hazardous wastes prior to shipment to offsite disposal facilities (e.g. 
landfflls); 

6. Treatment of D002 liquid/solid mixtures in containers by separation/removal of fiee 
liquids from solid materials; 

7. Treatment of D002 liquids in containers and tanks through the consclidation/mixing of 
compatible waste streams; 

8. Treatment of organic peroxides in containers through the addition of water; 

9. Treatment of acidic cyanide mixtures in containers through addition of sodium hydroxide 
or other suitable alkaline materials; 

10. Treatment of hazardous waste in tanks and containers by phase separation using physical 
(e.g., gravity) and/or chemical (e.g., demulsifying agents) means; 

11. Storage, shredding and metal washing of hazardous wastes intended for use as a 
supplemental fuel or incineration at offsite facilities; 

12. Storage and treatment of black powder by addition of water in containers; 

13. Storage and treatment of hazardous waste in containers by the addition of dry ice; 

] 4. Storage and venting of hazardous waste oxygen to the atmosphere. 

] 5. Storage and crushing of hazardous waste lamps for volume reduction and preparation for 
recycling. 

A complete description of the RCRA-regulated hazardous waste operations is presented in 
section C-1 (iii) below. 

fypical waste categories and liPA waste codes which aic accepted for hazardous waste 
storage, consolidation, and/or treatment include, but arc not limited To, the following; 

1. Acid.s - 13002, D004-O0I 1, 1-006. I-Oiy. K002-K008. K03I. K.048-K()52. K06I. K062. 
K;069. K084. K.086. K100-KI20. K106. POIl. P012. 11144-11)46. and l.f246. 

Page C-5 IReviscd 03/15/041 
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2. Alkalines - D002. D004-D011, F006, F019, K002-K008, K031, K048-K052, K06I, 
K:062, K069, K084, K:086, KI00-K:120, K106, POI I, P0I2, U144.U146, andU246. 

3. Flammablcs/organics - wastes which exiubit a flash point ofless than i40°F, halogenated 
and non-haiogenatcd solvents, pure organics. and/or aqueous wastes containing organic 
materials. Includes waste codes DOOl, D012-D043, F00I-F005, F020-F024, F026-F028, 
KOOl, K009-K030, K032-K043. K060, K073, K083. K085, K086, K051, K052, K093-
K099, KI03-K105. P004, POOS, p022, P037, P048, P050. P051, P059, and most U-codes. 

Page (.--3 A I Revised 03/15/041 
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The list of haz^u^ous waste codes accepted for hazardous waste shredding/metalwasHing 
is presented in Tabic C-IOA. These wastes may be accepted in bulk tanker, container (e.g., 55-
galloii drum) or lab pack form. Typical sample analysis for hazardous waste 
shredding/metalwashing are provided in Appendix C-l, data sheets 38 through 69. 

L. Storage and Treatment of Black Powder in Containers 

CHSl is authorized to treat black powder in containers prior to shipment to an off-site 
treatment or disposal facility. The treatment operation, the ad^tion of water (wetting) to the 
black powder, is conducted to prepare the black powder for disposal facility requirements. Mfuiy 
hazardous waste incineration facilities can accept black powder, but only when wetted. 
Additionally, the water used for wetting the black powder may be mixed with virgin e^lene 
glycol based antifreeze when temperatures are expected to go below 32 degrees F. US iSOT 
Regulations require antifreeze when a package containing wetted black powder could freeze. 
This operation is conducted in the staging area of Unit Rl. The black powder would carry 
hazardous waste codes DOOl and D003. 

M. Storage and Treatment of Hazardous Waste in Containers by the AHHition of Drv Ice 

CHSI is authorized to treat hazardous waste in containers to lower temperatures by the 
addition of dry ice prior to shipment to an off-site treatment of disposal facility. CHSI proposes 
to add blocks of dry icc into roll-uffs/intermodals containing wastes which may ignite under 
extreme high temperatures. During sununer months with high daytime temperatures and high 
dew point temperatures, nighttime temperatures also remain high. During these periods CHSI 
places blocks of dry ice into roll-ofis/intcrmoJals containing flammable .solids (greater than 5000 
BTUs/Ib) of non-fuel blendable materials. This will occur when daytime temperatures are 
expected to reach 90 degrees F. or higher; the expeaed nighttime low temperature is 70 degrees 
F. or higher, and the expected high dew point is at or above 70 degrees F. This placement of dry 
ice will be conducted in Units Ql and B. but the container could be stored in other transportation 
vehicle storage areas. Any hazardous waste that is authorized for storage atid transfer is a 
candidate for this treatment operation. Storage and transfer waste codes are listed in Table C-9. 

N. Storage and Vcninm ol'RCRA Keuuiaicd Oxvucn to the Atmosphere 

CHSI is authorized to vent compressed gas cylinders'of oxygen carrying EPA Itazaidous 
waste code DOOl in Building 25. CHSI also vents non-hazardous atmospheric gases fro 
Building 25 and utilizes the same procedures. The oxygen is vented using the lab pack 
consolidation hoods in the acid and alkaline/poison bays. CHSI monitors with an oxygen meter 
and will cease the operation unless oxygen concentrations are between 19.5% tuid 23.5%. No 
llainmable opcraliors arc allowed during oxygen venting. 

Page C-1 OB [ Revi.sed O.l/l .5/04] 
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N. Storage and Crushing of Hazardous Waste Lamm 

CHSI is requesting authorization to crush used lamps for Volume reduction and 
preparation for recycling in Unit 25.These lamps will include fluorescent and high-intensity-
discharge lamps. When the lamps are crushed the components are separated into metal, glass 
and calcium phosphor powder with mercury. 

A list of hazardous waste codes accepted for lamp crushing is presented in Table C-17, 

C-la Containerized Waste 703.201 (b) (1) 

All of the container storage areas at the fwility are equipped wifli adequate secondary 
containment A demonstration of the adequacy of the secondary containment system in each 
area is provided in Section D-1 of this Application. 

As discussed in Section D-1(b)(1), roilofTs containers with tree liquids are not allowed 
for storage in the rolloff storage area, ^ch rolloff container is subjected to a test for foee liquids 
using £PA Method 9095 to demonstrate that the waste stored in the rolloff does not contain free 
liquids. 

f Page C-lOC fRe\ised 03/15/(WJ 
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2. Storage/Transfer Wastes - Wastes in this category arc accepted, stored, 
consolidated, and ultimately shipped to an offsite treatment, disposal, or reuse 
fecility. Wastes accepted as part of the hazardous waste fuel blending program and 
hazardous waste shredding are considered storage and transfer wastes. Storage and 
transfer wastes are subject to prequalification and onsite acceptance screening 
procedures, but the range of parameters is less than that for treatment wastes. Any 
waste, which undergoes blending/consolidation, is, however, subject to chemical 
compaiiblllty testing prior to undertaking the btending/consclidation activity. 

3 Special Wastes ~ Special wastes are tmique waste streams that are comprised of 
identifiable, unused, commercial products which an not mixed wifii _othier 
characteiistic or listed hazardous wastes. In mo^ cases, special wastea 'aie *|ab 
pecks'* in their pure commercial foim and original container (e.g. a bottle of ^Id 
fiom a laboratory cleanout). Special wastes also include, but are not limited to, the 
following: 

1. Commercial chemical product containers which are empty as defined in 351 AC 
721.107: 

2. Single-substance spill material (e.g., absorbent debris); 

3. OfT-speciflcation or outdated commercial chemical products; 

4. Contaminated commercial products; 

5. Asbestos waste from demolition or cleaning; 

6. Intact manufactured articles (e.g., thermometers, batteries, lamps) which contain 
a hazardous waste; 

7. Containers of hardened solids or highly viscous wastes which cannot be 
sampled; 

8. "RCRA-empty" (per 35 lAC 721.107) containers, drums, barrels, cans, bags, 
liner, etc. Iron) waste commercial products or chemicals; and 

9. Aerosol cans which are in good exterior condition and which have an original 
label, or a label, which accurately reflects the generator's knowledge and/or 
testing of the contents of the container. 

Given Lheir unique nature, special wastes arc not subject to sampling or analyses as part of the 
prequaliftcaiion process or onsilc waste acceptance procedures. However, lab pack waste 
undergoing consolidation or treatment is subject to compatibility testing prior to the 
mixirig/lrcalmenl activity 
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Tabli;C-l7: Hazardous Was iM^^^rushing_ 

Wusii' Ciiii.'i;or> EPA Hazardous 
Waste No. 

Waste Stream Basis for Hazard 
listing per 40 CFR 261 

Hazard Constituent (s) 

Keactive D003 Sodium Reactive 

Inoryanic 
Metals D005 

D006 
D008 
0009 

Barium 
Cadmium 
Lead 
Mercury 

Toxic 
Toxic 
Toxic 
Toxic 

Barium 
Cadmium 
Lead 
Mereury 

Cnivcrsui 
W'iisies 

r" 

Non-Hazardous 

None 

None 

Sodium 
Barium 
Cadmium 
Lead 
Mercury 

N/a 

Reactive 
Toxic 
Toxic 
Toxic 
Toxic 

Non-Hazardous 

Barium 
Cadmium 
Lead 
Mercury 

Used [an^ 

Section C Tables, Page i 40 [Revised 03/15/04] 
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C. Proposed Modifications to Drum Container Storage Activfties 

I. CONTAINER MANAGEMENT BUILDING fUNIT 25^ 

Under this Request for Permit Modificatioii, CHSl seeks authorization to store flatntnable and 
reactive wastes in Building 25. Building 25 is fully enclosed container storage structure located 
along the west property line adjacent to the eastern edge of Slip No. 6. The Building 25 truck 
unloading pad for one truck is located on the northeast side of Builoding 25. this pad will only 
be used for waste going to or coming from Bnitding 25 and is only for van trailers of waste 
containers. The pad is connected to a dock to facilitate fbrklift loading/'unloading of the trailer. 
Building 25 Includes three nuin segregated storage 1»^ used for toe storage of igoitable, aci^' 
and alkalinc/poison/PCB hazardous wastes in non-bulk containeis(e.g..55<gBllondnfflis)fiir 
liquids and solids, as follows; . 

Alkal ine/Poisons/PCBs 248 Drums 
Acids 136 Drums 
FlBxmnable 194 ..PrUfflS 
Truck Pbd 88 Drums 
Total 656 Drums (or 30,080 gallons) 

CHSl intends to locate a hazardous waste lamp crusher in the alkaline bay of Unit 25, occiqjying 
some of the current drum storage. Although this bay is currently permitted for 13,640 gallons 
(248 55-gallon drums), this will be limited to 4,015 gallons (73 S5-gallon drums) when the lamp 
crusher is in the unit. 

The Building 25 truck unloading pad is located on the northeast side of Building 25. This pad is 
for one van trailer of up to 88 drums (4840 gallons equivalent) for waste going to or coming from 
Building 25. The pad is connected to a dock to facilitate forkiifit loading/unloading of the trailer. 

Design details and pertinent operating data, including unit dimensions, storage capacity, and 
secondary containment capacity calculations are shown in CHSl DWG. No. 4282. 

The Building 25 truck unloading pad design details are shown in CHSl DWG. No. 4283. 
.Secondary containment calculations are included ;is Appendix D-37. 
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Tabic D-l: Container ManaRement Areas 
Type Coniaincr Management Waste Category Number/Volume Area 

I. DRUM STORAGE AREAS (55-GALLON DRUMS, OR EQUIVALENT) 

A. Exlsiiiig Areas 

Dnim Storage Area 
(UnitGl) 

Drum Storage Area 
(Unit R I) 

Drum Storage Expansion 
(Unit R2) 

Lab Pack Pour Off Station 
(UnitFi) 

ignitabie Container Management Building 
(Unit 26) 

Container Handling Dock 
(Unit 61) 

Container Management Building 
(Unit 25) 

Acidic-1 
Acidic - 2 
Alkaline 
Staging 

Subtotal 

Oxidizer 
Reactive 
PoBtms 
Flammable -1 
Flammable-2 
Staging (Inbound) 

Subtotal 

Oxidizer 
Reactive 
Poisons 
Staging (outbound) 

Subtotal 

Alkalme/Acids 

Ignitable/PCB 

Staging 

Subtotal 

Subtotal 

Subtotal 

Alkaline/Poison 
Acids 
Flammable 
Truck Pad 

Subtotal 

192 
96 

192 
J2 
552 

% 
96 
96 

160 
160 
M 
768 

96 
96 
96 
ja 
368 

8 

m m 

160 

248» 
136 
184 
M 
656* •• 

% 

(CSontimied) 
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Type Container Management 

B. Approved/Nol Yet Constructed Areas 

Table P-1: CflotainerMaaageaart Areas fCantfaiied) 
NumbayVolume 

Drum Storage Expaitsion 
(Unit R2) 

Flammable ~3 
Subtotal 160 

Lab Pack Repack & Consolidation Area 
(Unit U) 

Acidi^AIkaline 
Other 

Subtotal 

to 

35 

Paint & Paint Related Material Processing Area 
(Unit 42) 

Ignitable/Toxic 
Debris ; 

Subtotal 

52 

52+64CF 

Shredding Operation 
(Unit 24) 

Metalwashing Operation 
(Unit 68) 

Ignitable/ToxIc 
Debris 

Sludge 

Subtotal 

17 
64CF 
17+64CF 

C. Faeijity TQ^I 

2.969 55-Gallon Drums (163,295 Gallons Total), or Equivalent plus 128 Cu. Ft.» 
•-With the lamp crusher in Uivit 25. the maximum capacities are reduced to 73 (alkalme bay), 481 (Unit 25) and2,794 plus 128 eu. Ft. (Total) 

Bulk Solids Storage Areas 

A. Existing Stprege Area? 

Bulk comainer 
Storage Area (UnitQl) 

All Characteristic 
and listed wastes 
(except water-rcactivB 
solids) 

Threap) roll of& 
At 30 CY Per Unit 
(Or Equivalent) -

•S-
(Continnsd) 

Section D Tables. Page 2 . (Revised 03/15/04) 
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The Metalwash Tank has a capacity of 3,730 gallons and the Rinse Tank has a capacity of 987 
gallons. Both tanks are constmcied of carbon steel and are equipped with level alarats. The metalwash 
Tank has an emergency vent and will be nitrogen blanketed to eliminate the potential for fires or 
explosion. The feed hopper >vill vent to the carbon adsorption system (same as the Bulk Flammable Tank 
Farm) to control organic air emissions. 

2.7 Rail Car Transfer Operations 

CHSl operates a concrete-lined storage area for railcar transfer operations (Unit 13). The railcar area 
is located next to the Ignitable Liquids Tank Farm and is sized to accommodate up to two (2} 30,000 — 
gallons rail tank cars. 

{ . . 
• • .'•I' - . •; 

Waste materials may be transferred between the railcars and the tank farm, between truck and railcar. 
All material transfer operations are conducted using the Clean Harbors rail/truck standard operating 
procedures listed in Appendix-D-2 in Attachment 1. 

2.8 Hazardous Waste Transfer Facility/Truck to Truck Transfer 

Under the hazardous waste transfer facility requirements of 35 lAC 723.112, a hazardotis waste 
transporter who stores manifested shipments of hazardous waste in containers meeting the requirements of 
35 lAC 722.130 for a period of ten days or less i.s not subject to regulations under 35 lAC 702, 703, 724, 
725 or 728 with respect to the storage of those wastes. 

CHSI currently operates a transfer facility for hazardous waste in containers and tank trucks, which 
arc in-iransil to facilities other than CI ISI. Such vehicles are allowed to stop at the facility for a period of 
up to 10 days. 

In addition, CHSl performs truck-to-iruck transfers of waste between in-transit vehicles. Truck to 
truck transfer activities arc accomplished by parking two (2) in-transit trailers either at a loading dock or 
taiigatc-to-tailgate and then directly transferring the container (s) from one vehicle to the other, or 
transferring bulk liquids or solids from one transport vehicle to another for conttnuic^ transport offsite. 
rhe containers being transferred are not opened or staged on the loading dock or on the ground during the 
transfer. Once the transfer is complete. tJie accompanying manifest (s) are modified to reflect the 
continuing transport of the transferred containers, and the vehicles continue their shipments to there next 
intended destination. 

CHSI documents all in-transit/triick to truck activities. A copy of the log and drum grid sheet used to 
track these activities are included in Appendix D-2. 

2.9 Hazardous Waste Lamp Crushing 

CHSI has proposed to con.siruct and operate a hazardous waste lamp crusher in Unit 25. The lamp 
eriishing operation will be utilized lor volume reduction and preparation for recycling. 

This system segregates the crushed lamps into glass, inetal apd phosphor powder containing mercury. 
Hie filtration system of the unit is designed to filler the parlicutfe phosphor and mercury vapor with a 
series of high efllcicncy particulate air filters and activated carbonL As bulbs are fed into liie unit, they aij^^k 
crushed and segregated using \ ibrating iiicsli conveyors, magne^^nnd air movement. The components ari^^^ 
collected into containers for olT-site shipment. • 
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Table D-1: Container Management Area 

Type Container Management 
Area 

Waste Category 
(See Note 1) 

NumberA/^olume 

I. DRUM STORAGE AREAS {55-GALLON DRUMS. OR EQUIVALENT 

A, Ey^tinR Apas 

DRUM STORAGE ARE 
(UNlTCr) 

DRUM STORAGE AREA 
(UNIT R I) 

DRUM Storage Expansion 
(UNITRl) 

Lab Pack POIJROFF 
STATION (UNIT FI) 

CONTAINER MANAGEMENT 
Building (UNIT 25) 

IGNI TABI.ECONTAINF.R MANACillMENT 
Building (Unit 26) 

Container HANDLING Dock 
(Unit 61) 

- Acidic-1 
- Acidic -2 
- Alkaline 
- Staging 

• Oxidizer 
• Reactive 
• Poisons 
Flammable - I 

• Flammable - 2 
' Staging (Inbound) 

• Oxidizer 
' Reactive 
• Poisons/PCD's 
• Staging (Outbound) 

- Alkaline/Acids 

• Alkaline/Poison 
• Acids 
• Flammable 
• Truck Pad 

- l"nitablc/PCB 

Subtotal 

Subtotal 

Subtotal 

- Staging 

Subtotal 

Subtotal 

Subtotal 

192 
96 
192' 
72 

552 

96 
96 
96 
160 
160 
m 
76a 

96 
96 
96 
§& 
368 

_8 
8 

248" 
136 
184 
JSS 
656' 

192 
192 

160 
160 

ft 

DRUM Storage E.\pimsioii 
(UNIT R2) 

Lab pack REPACK & 
CONSOLIDATION AREA (UNIT U) 

- Flammable - 3 

- Acid/Alkaline 
• Other 

Subtotal 

Suhiocil 

160 
160 

10 
25 
35 
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Table D-t; Continued 

Paint and Paint Related Processing Area 
(Unit 42) 

• Wcstside Pad 
- Building 
-Hopper (403) 

24 
28 

04 cu.n 
Subtotal 52 

Plus 64 CuJ^ 

Shredder Process Building 
(Unit 24) 

Metal Wash Pad 
(UnitdS) 

- Conveyor 
-Drum (412) 
-Tote (407) 

• Drum (434) 

Subtotal 

Subtotal 

16 
I 

64CO.FL 
. 17 

PtiisMQLFt 

Facility Total 
— 2,969 5S-Ballon drums (163^95 galJons total), or equivalent plus tZS Cu.Ft.* 

* ' When the lamp crusher is in Building 25, the capacity of the alkaline bay will be reduced to 73 55-gallon drams. Unit 
25 capacity will be reduced to 481 55-gailon drums and the facility total capacity will be reduced to 2,7M 55-galloii 
drums and 12S cu. Ft. 

P 
(coulinucd) 
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Bulk Truck and Container Vehicle Storage 

C. Truck Staging Area (DWG. No. 4218) 
Q Truck Unloading Area & Building Area (DWG. No. 4210, 1 of 3, 
V. Truck Loading Dock (DWG. No. 4234) 
W. Truck to Truck Transfer Dock (DWG. No. 4244) 
X. Listed Waste Loading/Unloading Pad (DWG. No. 4216) 
13. Rail Car Unloading Area (DWG. No. 4217) 
14. Tank Truck Unloading Platform (DWG. No. 4248) 
59. Ignitable Bulk Liquid Truck Staging Area (DWG. No. 4247) 
62. Truck Pad (DWG. No. 4246) 
69. Truck Loading/Unloading Pad (CHSI DWG. No. 4292) 

There arc three general waste handling operations for reactive wastes as 
described below. Equiprnt^t and layout details for the various activities are shown in the 
drawings referenced above^^H 

I' 

V' 

1. Storage and transfer in containers: Containers of reactive waste, typically 
in lab pack form, are stored in the reactive, alkaline or other chemically-
compatible bays identified above, and then prepared for shipment to 
offsite treatment/ disposal facility. Handling activities may include the 
repackaging of compatible waste inside the designated consolidation 
areas in Building 25 (Unit 25), Building 26 (Unit 26), Building U (Unit 
U) or the ventilation hoods in Unit R1 or Building 2 (Unit G). 

2. Storage and transfer to tanks: Containers of reactive waste are Jicid in 
storage and then pumped directly into a treatment reactor in the listed 
waste treatment system in process building 3 (Unit Z) or in the RCRA-
E.\empt CWA treatment system in process building I (Unit F). 
Containers of lab pack waste can be poured-off in Unit PI into a 
treatment reactor in the RCRA-exempt CWA treatment system in 
process building 1. Similarly, bulk liquid transport vehicles are stored 
and then direct-offloaded to the treatment reactors in building 3 (Unit Z) 
or Building I (Unit I). 

3. Storage and crushing of used lamps: Lamps containing reactive waste 
are held in storage and then crushed for volume reduction and 
preparation for recycling. The lamp crusher is located in Building 25. 
Some used lamps contain sodium and could be considered reactive. 
Sodium would react with water whici) is not introduced at any point in 
processing the used lamps. 

All RCllA-Regulatcd reactive waste management areas are at least 50 feet from 
the facility's properly line. Refer to CHCl DWG. No. 4204 for the location ofliic units 
identified above rciaiive to the property boundaries. 
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SECTION G 
CONTINGENCY PLAN 

G-1 General Information 

Clean Harbors Services, Inc. (CHSI) is a hazardous waste treatment and storage facility. The 
name, facility address, EPA ID Number, and owner/operator of the facility is; 

Facility Name: Clean Harbors Services, Inc. 

Facility Address: 11800 South Stony Island Avenue 
Chicago, Illinois 60617 «... 
(773)646-6202 (Business Hours) 
(773) 646-6805 (Non-Business Hours) 

EPA ID Number; ILD00608471 

Owner/Operator: Clean Harbors Services, Inc. 
11800 South Stony Island Avenue 
Chicago, Illinois 60617 

CHSI treats inorganic aqueous-based waste streams in an onsite waste water treatment system 
and stores and consolidates containerized hazardous wastes, including lab packs, which are 
shipped to approved offsite treatment and disposal facilities. Under its current RCRA Part B 
License Application. CH.SI is authorized to conduct other hazardous waste operations inclmUng: 
storage and treatment of listed hazardous wastes (F- and K-codes); hazardous waste fuel 
blending/strorage; expanded lab pack capabilities; drum crushing; hazardous wa.ste paint can and 
paint related material compacting; hazardous waste shreddidg and metaiwashing; rail car transfer 
operation; cylinder operations; luizardous waste lamp crushing and non-hazardous waste storage 
and consolidation. Under CHSI's Request for Permit Modirication, CHSI received authorization 
to incorporate and operate select hazardous waste management units located at the CWM 
Chemical Services. Inc. (CWMCSl) hazardous waste facility located adjacent to the CHSI 
facility. A site plan for the facility (CHCI Dwg. No 4204B. Sheets i through 3), which 
includes existing, proposed/not yet conducted, and proposed hazardous waste units, is presented 
in Appendix G-1. 

CHSI has developed this Contingency Plan ("the Plan") in accordance with the requirements 
of 35 lAC 724 Subpart D. The purpose of the Plan is to minimize hazards to human health or the 
environment of hazardous waste or hazardous waste constituents to air, soil, or siuTacc waters. 
The actions described in this Plan must be implemented immediately whenever such releases 
could threaten human health or the environment. The Plan will be reviewed, and immediately 
amended, whenever; 
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Clean Harbors Services, Inc. 
Anticipated Hazards 

1,0 Introduction 

Clean Harbors Services, Inc. (CHSI), a wholly-owned subsidiary of Clean Harbors, Inc., owns 
and operates a hazardous waste storage and treatment facility located at 11800 South Stony Island Avemie 
in Chicago, IL. The facility has been in operation since 1980 and its present hazardous waste activities "delude: 
1) storage and treatment of aqueous-based waste streams in an onsite waste water treatment system; 2) storage, 
consolidation, and transfer of containerized hazardous and non-hazaxdous wastes, including !aboratozy:padced 
wastes (i.e., "lab packs"); 3) hazardous waste fuel blending; 4) hazardous waste paint and paint related material 
compacting; 5) hazardous waste shredding and metalwashing; and (6) hazardous waste lamp crushing. 

The existing treatment process utilizes chemical oxidation of aqueous hazardous inorganic and 
characteristic organic streams, neutralization of concentrated acids and bases, and precipitation of metals and 
suspended solids. Incoming waste streams, received in bulk and containers, are rendered non-hazardous using 
chemical oxidation, neutralization, and/or chemical reduction reactions. 

The hazardous wastes handled at the facility and the virgin chemicals used in the onsite treatment 
system arc a potential hazard to the personnel at the facility, and, if released, to the environment in general. A 
summary of the general hazards presented by the hazardous wastes and raw chemicals handled at the site, as well 
as other types of hazardous, is presented below. 

2.0 Hazardous Wastes 

The hazardous wastes managed are designated as hazardous because they: 1) exhibit one or more 
characteristics of a hazardous waste as defined in 40 CFR 261 Subpart C; or 2) are specifically identified (listed) 
:is a hazardous waste per 40 CRF 261 Subpart D. The hazard posed by these wastes include the following 
properties: 

A. Ignitablc ( DOOl) - A liquid with u Hash point of les.s than or equals to 140'T; a compressed gas; 
an oxidizer; or a material capable of causing fire tlirough friction, absorption of moisture, or 
spontaneous chemical changes, at standard temperature and pressure; 

B. Corrosive (D002) - An aqueous liquid with a pH of less than 2 or greater than 12.5 as determined by a pH 
meter or equivalent test: or a liquid which corrodes steel at a rate greater than 0.250 inches per year at 
55'T. 
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Table 1: Caniinued 

OENERAL 
DESCRITTION 

HAZARDOUS 
CHARACTERISTIC" 

Acetic Acldi , 

AfTirnnniimi Hydroxide < 

Anumnium Hydroxide > 115% 

Hifth Mcials Acids 

High Metals Bases 

Acid With Hcxchrome 

Dase With 1 Icxchromc 

Adda With Phenol 

Bases With Phenot 

Basic Cyanide 

""liquid FOOft 

Liquid F0()7 

Liquid FOna 

l.iqu!d moo 

Liquid FOlO 

.Semi-Solid 1-006 

ScTTii-Solid 1"0(I7 

Semi-.Siilid I-OIJ* 

Semi-Snlid i'OIW 

Scini-Soliill-OtO 

i.aitips 

C 

C 

c 

C,T 

C.T 

C,T 

C.T 

C 

c 
C.R.T 

R.T 

icr 

K.i 

R.T 

R.T 

R.I 

R.T 

R.1 

R.T 

R.T 

R.T 

TYPICAL EPA 
WASTE NUMBERIS) 

D002 

0002 

0002 

O<K»2.D004(hn«D0!l 

0002. DOOd ihiii DOn 

D002,D007 

D002. D007 

D002 

D002 

D002. D0O3. F006. F007 
FOO«,F009,TOIO,FOM. 
F012.1=019 

F006 

W07 

1=008 

F009 

F0I9 

1=006 

1-007 

I-0O8 

l-OO'l 

mid 

unos. D005. U006. IXXW, DOIW 

p 
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Tabic 2: Capacity of Exisiia^Appfoycit Hazardous 
Waste Storage/Treatment Units 

Hazordnus Wa^ Manacuncnl Unit Niimbcr/Voluine 

PRUM STORAGE AREAS (BASED ON 55-GALLCN DRUMS. OR EQUiVALENT) 

A 

ludoor Stongc Area 
Building 2 

Outdoor Storage 

Lab Pack Processing 

Outdoor Storage Expansion 

Buildirg 25 

Building 26 

Conlaiuet Dock 

B. AppS2xyUi2M 

Oiuduor Slorogt; Expansion 

Lab Pack Building 

Building 42 

.Shrciklcr Process Uuiidiui: 

Metal \V;ish l\id 

• Coiixcyor to .Stiicddcr 
• Drum (412) 
• rolc(407) 
Subtotal 
- Drum (434) 
Subiolai 

- Acidic -1 192 
-Acidic-2 96 
-AikilinE 192 
• Staging 7Z 
Snbtoti] 5S2 

-Oxidizer 96 
-Reocdve 96 
-PpiStlllS 96 
- Flaniinable - 1 160 
-Flammable-2 160 
- Staging (Inbound) 160 
Subtotal 76g 

-Alkaline/Acids _8 
Stibtotal g 

- Oxidizer 96 
96 

- Poisons 96 
- Staging (Outbouitd) _8fi 
Subtotal 36g 

- AUcaline/PoisoiVTCIis 24* • 
- Acid.s 136 
- Rammafale 184 
- Tniek Pad .82 

.Subtotal 6S6* 

-ignitable 132 
Subtotal 192 

- Staging 16(1 
Subtotal 16(1 

- Klammable - lt3 160 
Subtotal 160 

• Acid/Alkaline 10 
-Other 21 
Subtotal 35 

- Westside Pad 24 
- Builifiiig 2K 
- Hopper (405) One 6 
Subtotal 52 pit 

::$g-

16 
1 

On^ qii, |L 
17 plus 64 cu. It. 
1 

I 

- - 2.96*) SS-uallon ilrinns iKi.l.l'J^ gatlor-S ). or i:quiv.tlt:ni and 12* cti. li * 

With die lamp cnislier in Unit 25. the inn.xln'aim capacities arc rtxUiccd in 73 (.-ilkulim: bay). 4SI (Unit 25) and 2,794 plus 12* cii It. (Total) 

1"ilgc S IRcvi.scil 03rl 5/(14] 
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After the drums are removed, dust, soil and other residues will be swept or other wise 
cleaned up and handled as a hazardous waste. The containment floors and walls will be 
decontaminated as described above and then tested by approved melhod(s) t o determine 
whether the decontamination process has been successful. If not, the decontamination 
process vwll be repeated or an approved alternative method will be utilized. The rinse 
waters will be containerized and disposed of at a properly licensed waste disposal facility. 

Emptied drums containing hazardous residuals and all other drums to be crushed 
will be processed prior to closure of the drum crushing units. Following compaction of all 
containers, the crushed drums will be disposed of by removal of the sealed rolloff container 
or storage box to a licensed waste disposal facility. : 

The drum-crushing unit will be decontaminated by washing with a detergent and 
water solution or a suitable solvent compatible with the materials crushed in the unit, and 
rinsed according to the procedures specified above. The drum-crushing unit will be tested 
with approved methods to deiermine whether the decontamination proceeds has been 
successful. If not, the decontamination process has been approved alternative method will 
be used. The reinserts from this process will be containerized and disposed of at a properly 
licensed waste disposal facility. The decontaminated crusher will be shipped for use at 
other Clean Harbors' facilitates or will be sold as scrap metal. 

The lamp crusher will be decontaminated by washing with a detergent and water 
solution or suitable mercury cleaning agent (e.g., HgX) compatible with the lamp materials 
crushed in the unit, and rinsed according to Ae procedures specified above. The lamp 
crusher unit will be tested with approved methods (mercury wipe tests) to determine 
whether the decontamination proceeds has been successful. If not, the decontamination 
process will be repeated or approved alternative method will be used. The rinsates from 
this process will be containerized and disposed of at a properly licensed waste disposal 
facility. The decontaminated crusher will be shipped for use at other Clean Harbors' 
facilitates or will be sold as scrap metal. 

I-ld (2) Closure of Tank System 724.297.724.410 

l-ld (2) (I) General Tank Closure Procedures 

The closure of all hazardous waste storage/processing tanks and associated 
equipment and structures will be conducted in accordance with the tank closure 
requirements of 35 lAC 724.297. 

Waste fuel in the flammable storage tanks will be pumped onto bulk transport vehicles and 
shipped for use as a supplemental fuel. Other hazardous waste liquids will be loaded onto 
bulk transport vehicles for shipment to incinerators or other authorized rreaUncnl facilities. 

Page 1-4 (Revised 03/15/04) 
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All tanks will be decontaminated using the following general procedures: 

Removal of al liquids using pumps/vacuum lines; 
Scrape-down of ceilings and sides to remove hardened 
residues; 
Squeegee material into vacuum hose; 
Steam clean inside of tank, and 
Squeegee and vacuum all remaining material. 

-•'".''"'•J 
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1. 

a. 

Table I-l: Closure Units/Maxinium Capacity 

Hazardous Waste Management Unit Number/Volume 

DRUM STORAGE AREAS 

Existine Areas 

(Based on 55-gaHon dnims, or equivalent) 

B. 

Indoor Storage Area Acidic - I 192 
Building 2 Acidic-2 96 
(UnitOl) Alkaline 192 

Staging s 
Subtotal 552 

Outdoor Storage Oxidizer 96 
(Unit Rl) Reactive 96 

Poisons 96 
FJammable - 1 160 
Flammable - 2 160 
Staging (Inbound) 

Subtotal 768 

Dnim Storage Expansion Oxidizer-2 96 
(Unit R2) Reactive - 2 96 

Poisons 96 
Staging(Outbound) J9 

Subtotal 368 

Lab Pack Pour-ofF Stat ion Alkaline/Acids 8 
(UnitM) Subtotal S 

Building 26 Ignitable J22 
(Unit 26) Subtotal 192 

Container Handling Dock Staging m 
(Unit 61) Sublotai 160 

Building 25 Alkaline/Poison 248» 
Acids 136 

Flammable 184 
Truck Pad M 

Subtotal 656* 

Approved/Not Yet Constructed 

Outdoor Storage Expansion Flammable - 3 160 
(Unit R2) Subtotal 160 

.'y J- • 
_ «.* A'' 
-I • 

•1. /' • 

P (Continued) 
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# 
Lab Pack Building 
(Unit U) 

Building 42 

(Unit 42) 

Shiedding Operation 
(Unit 24) 

Metalwashing Operation 

Acid/Alkaline 
Other 

Subtotal 

Ignitable/Toxic Painis 

Subtotal 

Ignitable/Toxic 
Debris 

Subtotal 

Sludge 
Subtotal 

10 
25 
35 

64 cu.ft. 
52 
52 

and 64 cu.ft. 

17 
64 cu.ft 
17 ' V ^ ^ 

And64cu,ft. >•'. V 
. * t ; • ; 

i 
1 

Total 2,969 55-Gallon Dnims and 128 cu. ft.(l64,253 Gallons Total), or equivalent* 

•- With the lamp crusher in Unit 25, the maximum capacities are reduced to 73 (alkaline 
bay), 481 (Unit 25) and 2,794 plus 128 cu. ft. (154,628: Gal Ions Total), or equivalent. 

(continued) 
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NOIES; 

I) It is assumed that the containcis in the poisonii/aikaline hay are equaJly dinribiited (50% poison. 50% iilicaline). Further, 
It is assumed ihid the poison drums roqvirc RCRrV incineracion. and thai the atkaltiie drums ate suitable for wastewater 
treatment. 

2} AH acids, bases and rinsevnucrs will be shipped ofT-siieforlfeatmenl and i&posnl at Enviiite tTaiporston in Harvey, IL. 

3) All chemically-compatible containers of poisons wll] be caiiaolidated and shipped ofAitn lo Chemical Waste Manaecment, 
Pott Arthor, Vi for incineration. 

4) Per CHSl Dwg. No. 42S2, the eosiiaininent volume of Baildlne 25 is 18,tia gallons. Therefore, the volume ofrinsoie 
water is (0.05) (1£,SI3 gal) or 941 goQans. 

5) It is assumed thai the 8S drums on the Building 25 pad are split by the same percentages as the dtuma ht Buildiqg 25, i.e.,. 

6) 

# 

Acids 136 
568 

X 88 21 

Alkalines m 
568 

X 88 19 

Poisons \2i 
568 

X 18 - 19 

Ftamnables m 
.568 

X 
: t 

88 29 

It is assumed at 25% of acids and alkarincs .ire reticilve. these will be shipped ulT-site lo CTcim Haihora of Connecticut, Inc. In 
Bristol, cr. for rreauncni/siabmzition. 

7) When Ibc lamp cnrsher Is localctl in the .iJkalinc huiy ut' Unit 25. Tlic miHimuni .Uuragc capjcitics are rcdnnal to 73 (alkaline hay) and 481 (Unit 25). 
Decontamination of the Inmp crusher will include: 

Decontamination of unit 1 crew 1 day SIlODAby 1200 
Rinse water 500 galloits 1 unit Sl.S1/gaIi«n 755 
Analytical 1 sample I unit S90a/xampic 900 
Miscellaneous I unit 1 (lav SStKVday 500 
Disposal of unit 1 unit lOOOCF/unit SI.681CI 1680 

Additional Decontamination Cost 5035 

The alkaline bay dccontarolnatiun does not chunac with the lump crusher in the hoy. The teduction in disposal because of the lamp crusher will be; 

Bases 88 drums .ij gaVdr Sn.TS/gal 3630 
i'oijum 87 drums 55 Baltdr S6.l5/gal 29428 
Crushed Bruiii.s 175 drums .t dyilrum SI .6M/C!' 882 

deduction in Disposal Cost 33940 

The reductiuii in disposal costs far exceeds Hie uddilinnai dccnntamination costs with the l.imp crusher. CIISI intunds to fund closure of Unit 25 at the higher 
amount. Tlierefore elusure cust is calculutci] with niuxiniuin drum stnraite. 

Append is J-.l. paac 10 j Rev iscd 03/1 5/041 



ATTACHMENT 4 

0 



0 CLEAN HARBORS ENVIRONMENTAL SERVICES 
STANDARD OPERATING PROCEDURE 

Lamp Recycling System 
Cleanharbors Chicago Facility Date; February 16,2004 
Revision 0 

i. Purpose: 
1.1 The purpose of this document is to provide detailed guidelines and 
procedures necessary to process Mercury lamps in an appropriate, 
effective, and safe manner. 

2. Scope: 
2.1 Lamps enter this system on a power-feed belt conveyor passing 
through a negative pressure air chamber. Each lamp is crushed, separating 
glass and metal components into individud co products storage bins. 
Phosphor powder collects in the multi-storage ^tration system. All 
materials will be stored for subsequent recycling. 

3. Pre-Sfart Up Inspections: 

3.1 Inspect the unit and associated parts for defects. 
3.2 Ensure fan is operational. 
3.3 Ensure all product receptacles are empty and in position to receive the 

materials as tliey are discharged. 
3.4 Ensure that the four drums around the unit are properly positioned and 

have straight, unobstructed connection boots and secure connection 
rings. 

4. Start up Operations 

4.1 En.sure that the knife switch on the control panel is in the "ON" 
position. 

4.2 Turn the key switch on the touch pad to the "ON" position. 
4.3 Unless otherwise stated from your manager, the unit should be run in 

the "automatic" mode. Press the "automatic" selection on the touch 
screen. 

4.4 Press "system start". A five second buzzer will souiids indicating that 
the machine is ready to start. 

4.5 When the buzzer shuts off, the system will start in a sequence. 
4.6 Wlien all of the systems are operating all indicator lights of the system 

will be lit, e.Kcept "Vacuum Bar and HID". 
4.7 Tltc system is now ready to accept lamps. 

P 



0 5. Process 

6. Hazards: 

Feeding Conveyor #l 

5.1 Lamps are to be placed on the #1 feed conveyor manually end-to-end 
and stacked no higher than the guard on the end of the conveyor. 

5.2 DO NOT feed cardboard, wood, plastic, or other debris into the 
machine. 

5.3 Record on the process sheet the volume of boxes of lamps crushed per 
hour. . 

5.4 Sign, date, and turn in to department manager. Department manager to ' ' 
process out and file in office. . j 

5.5 DO NOT exceed 4000 lamps per hour. ' ^ 'i 
5.6 When any of the co-product material containers are full, an alarm will 

sound and the system will shut down and will identify the container on 
the PLC, Replace the fiill container and restart the system. 

5.7 Full containers of Phosphor powder will be handled as a hazardous 
waste 'and placed in to the appropriate storage area. 

5.8 Full containers of metal end caps and glass will be a non- hazardous 
waste. 

5.9 All containers will need assigned a tracking ID number prior lo 
placing in to storage. 

Feeding the Crusher Box 

5.1.1 Remove the HID lamps from the container and place them in the 
crusher box. 

5.1.2 Close the box and ensure the latch is shut. 
5^. 1.3. Press the black start button on the side of the crusher box. 
^.1.4 Allow 10 seconds for the outer glass to be crushed. The crusher 

box door will not open until the cycle is tlilly complete. 
5.1.5 Remove the frames and the mercury bearing arc tubes from the 

unit and place in separate containers. 

6.1 Chemical exposure lo particutate or fumes (phosphor powder, glass 
fines, mercury vapor) 
6.2 Imrklifl ha/.ard (transporting lamps and material containers lo and 
from the unit) 
6.3 Slip, trip, fall hazard 
6.4 Cut / laceration / puncture hazard (broken lamps, sharp edges on 
aluminum pieces) 
6.5 Ergonomic stresses (loading of lamps onto conveyor #1) 
6.6 Moving parts (cocivcycrs, crushing drums) 



# 

7. Shut down Procedure: 

0 

7.1 Allow the system to continue running for a minimum often minutes 
after the last lamp has been fed througlt This will prevent the release 
of any residual mercury vapors and/or phosphor powder. 

7.2 During this time the operator should use the attached vacuum (positive 
displacement) and sweqi the area thoroughly of any and/or all-residual 
phosphor powder or glass in the area. DO NOT dry sweep these 
materials as they likely contain mercury. 

7.3 Press the system shut down key on the touch screen panel. 
7.4 Allow the vapor fan to continue running to keep the unit under 

negative pressure. 
7.5 Empty co-product material containers if needed. 
7.6 Weekly - The surrounding work area (hot zone) is to be mopped with 

a solution of HgX, and the shell of the unit should be wiped 
completely down with an solution. 

7.7 All rags and clothes used for cleaning will be placed in a proper 
container and .staged for subsequent disposal in appropriate area. 

8. Emergency shutdown: 

8.1 If ai any time the machine needs to be iminediately shut down and 
operator should depress one of the lour Emergency shutdown buttons 
located on the machine. Three emergency buttons are located at the 
front of the machine, and one at the back of the machine. 

8.2 To prevent fugitive vapor emi.ssions the vapor collection system must 
be restarted immediately following the treatment of emergency. 

9. Maintenance: 

9.1 Maintenance activities conducted during operation of the unit shall be 
conducted in the personal proieclivc equipment outlined in the section 
below. 
9.2 All other maintenance activities involving opening up a portion of the 
unit including filter changes, conveyor maintenance, etc. shall be 
conducted in the PPE listed below unless the unit has been fully 
decontaminated. 



% 
10. Personal Protection Equipment: 

10.1 CPF 1 apron (Chemical Resistant) 
10.2 Cut proof outer gloves (fCevlar) with Nitrile inner gloves 
10.3 Hard Hat 
10.4 Half Face APR with Face shield or full-face respirator 
10.5 Mersorb - PICO cartridges 
10.6 Keviar sleeves . . . , 
10.7 Hearing protection " ' ' v 
10.8 Steel Toe Boots , , 4 

11. Chemical Hygiene; 

11.1 Consumption of food, beverage or tobacco is prohibited in areas 
where lamps are handled, stored or processed. 
11.2 All operators will be required to wash their hands and face 
thoroughly with soap and water before breaks and meals. 
11.3 Showers will be required at the end of the work shift. 

p 



• • 

ATTACHMENT 5 

P 



COMPUANCE TEST REPORT • > 

FLUORESCENT BULB CRUSHER 
CLEAN HARBORS ENVIRONMENTAL SERVICES. INC. 

CINCINNATI. OHIO 

August 2003 

by 

Shaw Environmental. Inc. 
11499 Chester Road 

Cincinnati. Ohio 45246 

PN 846142-01 

m 
.M :\n.ION ESi.IXX;i>\Osto I111.11M rOMlTTT.ST Clan I r;irb..rs.tU>c/>lj 



0 

0 

m 

Table of Contents 

Page 

1.0 Introduction I 

2-0 Sununaiy of Results 1 

3.0 Quality Assurance 3 

V . 

4.0 Process Operation 

5.0 Sampling Location and Test Procedures.: 4 

5.1 Velocity and Gas Temperature 4 
5.2 Molecular Weight 4 
5.3 Moisture 4 
5.4 Particulate/Mercury 4 

Appendices , 

A Calculations A-1 
B Field Data B-1 
C Laboratory Data C-1 
D Sampling and Analytical Procedures D-I 
E Calibration Procedures and Results E-1 

MiVDJrJNESNDOCTWstcihoulVCOMPTeSTClean ITarbcirs.doc/Jj 



1.0 introduction 

On August 26, 2003, Shaw Environmental, Inc., personnel conducted emission tests on the 

fluorescent bulb crusher at Clean Harbors Environmental Services in Cincinnati, Ohio. Three 

test runs were condnctcd on the exit stack to determine particulate and mercury concentrations 

and mass emission rates. In addition, flue gas flow rate; temperature; and moisture, carbon diox

ide (CO2). and oxygen (Oz) contents were measured. Sampling and analytical ptocedures were 

those described in U.S. Environmental Protection Agency (EPA) Methods 1 through 5 and 2?,* ^ 

The test team consisted of Messrs. Jerry Neese and Doug Cahill. Mr. Mike Crlsenbcry of Clean 

Harbors coordinated plant operations during the test. Ms. Sue Marshall of the Hamilton Coun^ 

Department of Environmental Services observed the test series. 

2.0 Summary of Resuits 

Particulate emissions data arc presented in Table 1. Particulate concentrations are reported in 
grains per dry standard cubic foot (gr/dscf) and emission rates in pounds per hour (Ib/h). The 
product of the particulate concentration and the flue gas flow rate yields the mas.<: emission rate in 
pounds per hour. 

Table 1 
Filterable Particulate Emissions Data 

Clean Harbors - Fluorescent Bulb Crusher (August 26, 2003) 

Run No. Time (24-h) Concentration (gr/dscf)* Emission Rate (Ib/h)" 

CH-t 0900-1003 0.00055 0.0035 

CH-2 1043-1145 0.00028 0.0018 

CH.3 1250-1351 0.00011 0.0007 

Average 0.00031 0.0020 

^ gr/dscf = Grains per dry standard cubic foot at 68°F, 29.92 tn.Hg,, and zero percent 
moisture. 

(b/h - Pounds per hour. 

• 40 CFR 60, Appendix A. 
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The filterable particulate data reported in Table 1 represent the material collected on the filter and 
in the probe. The average filterable particulate emission rate was 0.002 Ib/li. The allowable 
emission rate is 0.11 Ib/h. 

Mercury emissions data are presented in Table 2. Mercury concentrations arc reported in 
micrograms per dry standard cubic meter (pg/dscm) and emission rates in pounds Ib/h. The 
average mercury emission rate was 7.5 x 10"® Ib/h. The allowable emission rate is l.l x IC^lbi/h. 
Flue gas conditions are summarized in Table 3, ,; • " 

Table 2 
Mercury Emissions Data 

Clean Harbors - Fluorescent Bulb Crusher (August 26.2003} 

Run No. Time (24-h) Concentration (pg/dscm)' Emrssion Rate (ib/h)*' 

CH-1 0900-1003 1.2 3.5x10^ 

CH-2 1043-1145 4.7 1,3 XKT® 

CH-3 1250-1351 2.2 6.1 x10"® 

Average 2.7 7.5x10^ 
a pg/dscm = Micrograms per dry standard cubic meter. 

Ib/ti = Pounds per hour. 

Table 3 
Summary of Rue Gas Conditions 

Clean Harbors - Fluorescent Bulb Crusher (August 26, 2003)) 

Flue Gas Flow Rate Tempera Moisture 
Run No. acfm® dscfm'' ture ("F) (%) C02(%)" Or (%)' 

CH-1 820 750 97 2.2 0 21 

CH-2 800 730 97 2.3 0 21 

CH-3 800 730 100 2.5 0 21 

Average S1Q 740 98 2.3 0 21 

^ acfm = Actual cubic feet per minute at stack conditions.^ 

dscfm = Dry standard cubic feet per minute; standard conditions are 68 "F and 29.92 rn.Hg. 

• Determined from Fyrife analysis. 

.\t:VI)jnNi;.'^MJO(.aU1st«rhoui\c:oMnHSTCIi:Kill3rliortdoc,'itj 



0 

m 

3.0 Quality Assurance 

AJI of the equipment used in the field testing was calibrated in accordance with the guidelines of 

Quality Assurance Handbook for Air pollution Measurement Systems. Volume HT. EPA 600/R-

94/038c. The calibration records are contained in Appendix E. All of the equipment used met 

the specifications of the EPA teference methods for accurate measurement. 

Sampling was conducted in strict accordance with EPA refeience method procedures. AJI field " 

leak checks and sampling train temperatures met the specifications of the refezence methods: ' ' 

Held data sheets are included in Appendix B of this report. 

Table 4 summarizes the results of the particulate reagent blank analyses. 

Table 5 
Example Filter and Reagent Blank Analyses 

Sample Type and RIter No. Blank Value 
Particulate - Reeve Angel 934 AH 0.1 mg 
Acetone blanks 0.002 mg/g 

Maximum allowable blank correction is 0,01 mg/g; the indicated blank value was used. 

The mercury level in the reagent blank was less than the practical quantitation limit of the 
method (0.2 pgj. 

4.0 Process Operation 

This facility recycles fluorescent bulbs. The bulbs are shredded and gravimetrically separated 

into glass, metal, and calcium phosphate powder for further recycling off site. Emissions are 

controlled by activated carbon and a particulate filter. 

The quantity of bulbs processed was 2,450, 2,400, and 2.775 for Rums CH-i, CH-2. and CH-3, 

respectively, for an average of 2,542 bulb.s per test. 

% 
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5.0 Sampling Location and Test Procedures . 

Two sampling ports were located approximately 54 stack diameters downstream and 8.7 .stack 

diameters upstream fipom the nearest flow disturbances in the 8-inch inside-diameter stack. Eight 

traverse points (four per port) were used for parti culate/mcrcuiy sampling. Each point was 

sampled for 7.5 minutes, for a total sampling time of 60 minutes per test run. 

All sampling was conducted isokineticaliy by regulating the sampling rate relative to the floe ^ ' 

velocity, as m'euured by the pilot tube attached to (he sampling probe. The test methods 

described briefly below. Appendix D contains Shaw Standard Operating Procedures for EPA 

methods 5 and 29. 

5.1 Velocity and Gas Temperature 
All gas velocities were measured with a Type-S phot tube and a 0- to ID-inch inclined nuinome-

tcr. In all cases, velocities were measured at each sampling point across the stack to determine 

an average value according to procedures described in EPA Method 2. Temperatures were 

measured at each point with a thermocouple and digital temperature indicator. Ehie to the small 

stack diameter, vclodty and temperature measurements were made before and after each test run 

in accordance with EPA Method 1A procedures. 

5.2 Molecular Weight 
CO2 and O2 concentrations were determined by Fyrite analysis during each particulate/mercury 

test. 

5.3 Moisture 
The flue gas moisture content was determined using EPA Method 4 procedures. Testing was 

conducted in conjunction with particulate/mercurytesting. 

5.4 Particufate/Mercury 
Particulate and mercury emissions were rneasurexl using EPA Method 5 and 29 procedures. The 

.sampling train used for each te.st eonsistcd of a glass nozzle, a heated borosilicatc gkis.s-lined 

prolic, a heated 3-in.-diameter quartz-flbcr filter, and a scries of Grcenburg-Smith and modified 

impingcrs containing 4% potassium permanganate/10% .sulfuric acid (KMn04/H2S0j). 'Hie 

nozzle, probe, and filter holder porlion.s of the sampling train \vcrc acetone-rinsed at the end of 

M :\[) I () N i :.S\l)(M )slci hout\COM I'l iiST Cknn I l3rtx>rs.doL/ilj 4 



p 

• 

each test. The acetone rinse and the particulate caught on the filter media were dried at room 

tempciature, desiccated to a constant weight, and weired on an analytical balance. Total filtera

ble particulate matter was determined by adding these two values. 

The contents of the impingers were measured gravimetrically to determine the moisture 

concentration. The contents of the first tluree impingers were recovered and tihe nozzle, probe, 

filter holder, impingers, and connecting glassware were rinsed with KMn04/H2S04 solution and 

. then with distilled wat^. The filters and probe rinse residue (following particulate analysis} hod . 

impinger solutions were digested and analyzed for mercuiy by cold vapor atomic absorption^^^^ ' ' 
spectroscopy. 

Nt;\I)J0NliS\O(X.'.S\t)stcrhoui\C0MP'l'rST Cleati ll:irbars.d<>c/(Ij 
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Title: NOM 
Date: S/2^/94 
Pagc^_. of_4_ 

Nomenclature and Dimejisions 

% 

\ = Cross-sectional area of sampling nozzle, sq. ft. 

A, = Cross-sectional area of stack, sq. ft. 

®wi == Proportion by volume of water vapor in the gas stream, diniensioniess 

C =" Effluent gas conceatration as measured, dry basis, ppm/% :' vV 

Cp, = Effluent gas concentration calibration corrected, dry basis, ppm/% 

C„ = Average of initial and final system calibration bias check responses for the 
upscale calibration gas, ppm/% 

C„, = Actual concentration of the upscale calibration gas, ppm/% 

c NO, = NO* concentration, ppm (manual method) 

C 
NO, = Nitrogen oxides concentration as NOi. pounds per dry standard cubic foot 

(Ib/dscf). manual method 

C<, = Average of initial and finai system calibration bias check responses for the zero 
gas, ppm/% 

Oj = Effluent gas concentration oxygen corrected, ppm volume dry 

= Average THC concentration indicated by gas analyzer, wet basis, ppm 

Cp = Pitot tube coefficient, dixnensioniess 

C, = Concentration of pollutant matter in stack gas - dry basis, grains per standard 
cubic foot (gr/dsci) 

C's = Concentration of pollutant matter in stack gas - dry basi.s, micrograms per 
normal cubic meter (/ig/m^) 

c "SO, = Concentration of sulfur dioxide, ppm volume (manual niciliod) 

CI, = Amount of Ct in sample, luilligrains per liter (mg/L) 

%C = Percent weight ofcartxin in fuel, dry basis 

Cj<;ticric.iF'P''-i3crJci ID/NOM'siii 
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Title- NOM 
Date: «/26/94 
Page_2_ of 4 

%C0 — Percent of carbon monoxide by volume, dry basis 

%C02 — Percent of carbon dioxide by volume, dry basis 

D„ = Sampling nozzle diameter, in. 

F =: Factor representing a ratio of the volume of dry gases generated to the calorific 
value of the fuel combusted, dry standard cubic feet per million Btu of heat 
input (dscf/IO* Btu) ;• 

GCV = Gross calorific value of the fuel on dry basis, Btu/lb . 

%H = Percent weight of hydrogen in fuel, dry basis 

AH == Average pressure drop across the sampling meter flow orifice, inches of water 
(in. HjO) 

HHV =s Higher heating value on an as-received basis, Btu/lb 

ISO - Percent of Isokinetic sampling rate, percent 

IFR = Incmerator feed rate, wet tons/h 

L, = Maximum acceptable leakage rate for either a pretest leak check or for a leak 
chock following a component change; equal to 0.020 cubic foot per minute or 
4SS of the average sampling rate, whichever is less 

= Dry molecular weight, Ib/lb-moie 

Mr = Fuel firing rate (measured coal to boiler), lb of coal per hour 

Mn = Total amount of pollutant matter collected, mg 

M'„ = Total amount of pollutant matter collected, micrograms (/ig) 

M, = Molecular weight of stack gas (wet basis), Ib^ib-molc 

MW - Molecular weight, ib/lb-inole 

N — Mormality of tiinm, eq/liter 

%N = Percent \veiglu of nitrogen in fuel, diy basis 

'iciirriir..applLa5erJr.r tD/NOM/sm 
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Title: NQM 

# 

V 

Date; 
Page 3 of 4 

SBNJ = Percent of oitrogen by volume, dry basis 

%02 = Percent of oxygen by voiume, dry basis 

AP =« Velocity head of stack gas, .in^H^O 

Pfa, Barometric pressure, inches of mercury (in.Hg) 

Pi and P^ => Initial and final flask pressure, measured as vacuum, in.Hg 

P, Absolute stack gas pressure. in.Hg 

P,m = Static pressure of stack gas, in.E^O 

P^ = Gas pressure at standard conditions, in.Hg (29.92 in.Hg) 

ppra — Parts per million 

pmr = Pollutanf mass emission rate, pounds per hour (Ib/h) 

pmr' = Pollutant mass emission rate, pounds per million Btu of heat input (l(f Btu) 

pmr,00 = Pollutant mass emission rate; pounds per 100 pounds of feed (lb/100) 

p 
NO, = Micrograms NO., vig (manual method) 

QH = Total heat input, 10* Btu/h 

Q, = Volumetric flow rate - stack conditions, actual cubic feet per minute (acfm) 

Qjjrt — Volumetric flow rate • dry basis at standard conditions, dry standard cubic feet 
per minute (Ascfim) 

%S = Percent weight of sulfiir in fuel, dry basis 

T| and Tf = Initial and final flask temperature. "F 

T„ = Average temperature of dry gas meter, ®R. 

T, = Average lemperaiure of stack gas. "R 

I'ltd - Temperature at standard conditions, (528''R) 

:;ii:ncnc apptUsciiet 
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Title: NQM 
Date: 
Page 4 of 4 

V, = Volume of aliquot titrated, milliliters (ml.) 

Vf = Flask voluxne, mL 

Vic = Total volume of liquid collected in impiftgers and silica gel, mL 

V„ = Volume of dry gas sampled at meter contlUiocs, eu. ft. 

— Volume of dry gas sampled at standard conditions, cu. ft. , 

" ^NO, = NO* sample volume, mL Cmanual method) ' •' 

V, = Average stack gas velocity at stack conditions, feet per second (ft/s) 

V,c = Volume of sample collected, liters (L) 

V,„„, = Volume of sample solution. mL 

V, — Volume of titrant used, mL 

Vu, = Volume of titrant used for blank, mL 

, = Volume of water vapor at standard conditions, scf 

y = Dry gas meter calibration factor, dimensionless 

6 = Total sampling time, minutes 

NOTE: Standard conditions — 68"F and 29.92 in.Hg 

Cn*.nc:nc.ii|i(>(Uis«rrief IJ)/N<)M/!:in 
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Tide; Flow 
Date; g/26/94 
Page I of 2 

Examnle Calculations for PoUutant Emissions 

3. 

Volume ,of diy gas samples corrected to standard conditions. 
Note: V„ must be corrected for leakage if any leakage rates exceed L,. 

'm. = 17.647 xV^xY 

6J{ 
bsr 13.6 

2. Volume of water vapor at standard conditions, 

0.04707 X 

Moisture content in stack gas, volume fraction. 

K,. 
'ws c... -

H 

4. 

5. 

Dry molecular weight of stack gas. 

' 0.44 X %CO^ + 0.32 x %0^ ^ 0.28 x {%N^ 

Molecular weight of stack gas. 

Af, = A/j X (1 - 5^,) > 18 X 

%CO) 

6. Stack velocity at stack conditions, ft/s. 

^ 85.49 X Cj, X \fKp) X 
T; 

7. Stack gas volumetric flow rate at sLack conditions, acfin. 
Note: Aj = square feet. 

Q, - 60 X X 

8. Dry stack gas volunictiic flow rate at standard conditions, dscfm. 

^ 2.^ A- (1 -«„) 
's 

(Jcncnc.;ipp(fjL.Ncrict lO^Riiw/sni 
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Correctinn Factors 

Title: • r 
Date: 8/26/94 
Page _2_ of_l 

17.647 = SM 

std/ 

0 

0.04707 = 
ff® f/jO vapor 

mL fiquid 

0.44 = molecular weight of C0{/100 

0.32 = molecular weight of p^/lOO 

0.23 = molecular weight of Nj/lOO 

18 = molecular weight of water (H^O) 

• 1 :1x •\f.. 

65.49 = ft 
second 

Qb/fb - moie)(in.Hg) 
Cfinin.H^O) 

U2' 

P 40 CE"R 60, Appendix A, Method 2. 

< Iciici it.Jppi I I D/Flow/sin 
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Pollntant Msspon |b/h 

TiUe: Pollutant ab/h) 
Date; 8/26/94. 
Page 1 of 1 " 

la. ConceiUiation in gr/dscf. Note; M„ in milUgraots. 

C, =0.01543 X 

lb. Cooceotration in microgram per cubic meter, Note: M',, in micrqgtaim. ^ ; 

C/ = 35.315 * ^ 

2a. 

2b. 

3. 

Pollutant mass emission rate, Ib/h. Note: C, in gr/dscf. 
* 

pmr 
7000 

JC 60 

Pollutant mass emission rate, Ib/h. Note: C, in ^m^. 

pmr = c/x (6.243 x 10"**) x x 60 

Isokinetic sampling rate. %. 

100 X r. X 

ISO = 
(0.002669 X K:) 

V 
" X rx 

T *111 

^bar -
AH ^ 

13.6 J 
dOxOxV^xP, 

% 

0.01543 

35.315 

7000 

6.243 X 10-" 

0.002669* 

Correction Factors 

• grains per milligram (gr/mg) 

cubic feet/cubic meter 

grains per pound (gr/lb) 

/ lb .V f rn! .N 
U53.6xl0Sifi 35.315ft^'^ 

(in.I-kO (rt^) 
(niL) (°R) 

* 40 CFR 60, Appendix A. Mctlxod 5. 

Gersric.app(lJScr;eiII)(ToIIutonUll>/h)i'sm 
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Shaw" 
SHawE&Unc. 

Plant: Clean Harbors 
Sampling location: stack 

Test time (start-stop); 0900-1003 

Sample type: ParticJKg 
Bar. press, (ia Hg): 29.0B 

Static press, (in. H20}: 0.33 
niternumber(s}; 0Z70O7 

Slack die. crwMth (In.): 8.00 
PHottobacoetr.: 0.84 

Total HZO coflMtBd (mi): 21.1 
% 02 by volume (dry): 21.0 

EMISSION TEST REPORT 

FIELD DATA 

Date; 8/28/03 
Run number Cti-1 

Volume coTTsction (cu. 1).): 
Meter caOMatiort tSactor 0.991 

Data interval (min.): 7.8 
Noczle(fia.(m.}; 0.25S 

Stack length (ffiectangulai} (in.): 
fhnnbv of tiaverw pointsr.B 

K C02 by volunie (dry): OlO 
%CObyvakJme(dry): 

Sample 6aa melar Velocity Orlfiea drop 
tima reading head actual Stack . Dry gas metar 

(mln) (cu.fL} AP AH Temp. temp. PF) 
Start 00 Initjal: 918.606 J {Fn.H20) (In. H20) rn Inlet outlet 

0.380 1.73 98 79 77 

;• Aviir- v 
0.470 2.1S 96 80 78 

;• Aviir- v 0.670 2.60 97 83 79 
OJ30 2.44 97 88 81 • •*: *• *. GJOO 1.3S 96 93 82 

;V • 0.390 1.81 97 94 84 *.v 
0.510 i37 97 96 85 • • 0.480 2.24 97 98 86 

Stop 60,0 Finat: 96S.65B 

60.0 47.052 0.454 2.09 97 89 82 
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Shaw 
Shaw Ei&Unc. 

EMISSION TEST REPORT 

FIELD DATA 

oaWaMWU 

Plant; Clean Harbors 
Sampling location: Stack 

Test time (start-stop): 1043-1145 

Sample type: PartieJHg 
Bar. press, (in. Hg): 29.60 

Static press, (in. H20): 0.31 
Fitter luunbafts): 027014 

. Stack dia. w width (in.): 8.00 
Pitat tube coeff.; 0.84 

Total H20 tellBGtad (mQ: 21.7 
K 02 ̂  volume (dry): 21J0 

•ale: 8/26/03 
Run number: CH-3 

Volume correction (cu. II.): 
Meier callbfaltan/actor 0.991 

Data interva) (min.): 7.5 
Nozzle dia. (in.): 0.25S 

Stack length (if recter^uiar) (In.): 0.00 
Number of traverse points: 0 

% C02 liy volume (dry): OJO 
% CO by vohJme (diy^ 

,-.u 

ijvt • 

Sample 
time 

JE!2L 

Gas meter 
reading 
_(«juy_ 

start 0.0 Inklal: 96S.955 

Velocity 
head 
AP 

(in. H20) 

Oritioe drop 
actual 
M 

(in. H20I 

Stack 
Temp. 
CR 

Dry gas meter •"'V'' ; 
(amp. rR 

Inlet outlet 
0370 1.72 96 91 89 
0.420 1.95 97 92 68 
0.520 2.42 « 96 94 •9 
0/450 Z10 98 97 90 
0.320 1.50 96 99 91 
0.410 1.93 97 too 91 
0.49O 2.30 SB 101 92 
0.460 2.16 98 102 93 

Stop 60.0 Final: 1012.108 

EO.O 46.153 0.430 2.01 97 97 90 

% 
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Shaw 
Shaw E S Una 

Plane Clean Harbors 
Sampling location: Stack 

Test time (stactrstop): 1250-1351 

Sample type: PartleJHg 
Bar. press, (in. Hg]: 29.«2 

Static press. (In.' H20): 0.33 
FIMer mitnbar(s); 027015 

Stack dia. orwidtb (Im): 8.00 
Pilot tuba OMir.- OLM 

TotaiHap.cellKtBdOnQc 23.8 . . 
% 02 birvohima (dry): 21JI 

EMISSION TEST REPORT 

FIELD DATA 

Date: ansms 
Run mimtrer CH-3 

Volume cofieetian (cu. S.}; 
Meier calibration factor: 0.991 

Data kiterral (mfn^: 7.S 
Nozzle dIa. (In.): tuSB 

Stack tensth fif raefanguiai) (inj: 0.00 
Nivf^ier of traverse points: B 

%002lipwotone(iliy): 0.0 ' 
% CO tqr vbkane (dry): 

Sample 

SI^ OLO 

Gas mater 
reading 
(CM. ft.) 

Veloct^ Oiflfeedrop 

i.i<- -T •• 

• - .i ': 

head 
AP 

{Iii.H20t 

actual 
AH 

Stack 
Temp. 
m 

Dry gas 
lemi*. 

Inlet 

macar'^ *' 
m -

outlet 
0.330 1.54 SB 94 92 
O.420 1.S6 99 95 92 
0.540 2JS2 99 97 S3 ' 
0.460 2.15 100 100 94 
0.380 1.S9 TOO 103 98 
a420 1.98 100 f04 85 
0.470 2.22 100 ICS 96 
0.4&0 2.27 100 107 97 

stop 60.Q Final: 59.488 

60.0 4S.9S0 0.435 2.04 100 101 94 
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Shaw-
Shaw E&l,lnc. 

nCMMWiyM 

Plane Clean Hartiors 
Samplhg location: Stack 

EMISSION TEST REPORT 

TEST RESULTS 

Testdate{s}: 

0 

NP 

Y 

On 

Cp 

6H 

Ym 

Net tinw or test (min) , 

Ninrdter of sampling points 

Me^ calibralian factor 

Sampling niu^rla diaiiwter 0n}. 

Pllol tulw caafSdent 

Average oiifics pmssura drop (in. H20) 

Vohjnw of dry gas sampled — 
at meter conditians (cu. IL] 

Tm Average gas meter temperature CF}. 

Vmald Volume of dry gas sanvCed 
at standard cxirrditkins <scf] 

Vic 

Vwrstd 

Burs 

Fmd 

%C02 

%oa 
%co 
%KZ 

Md 

MB 

Pbar 

Psl 

Ps 

Ts 

Vh 

Vs 

As 

Qs 

Qsstd 

ISO 

Total H20 collected in impingtirs 
and silica gal (mi) 

Volume of water vapor at 
standaid conditions (scl) 

Percent tnoistuie by volume, as measured 
Percent moisture try volume, at saturation 
Percent moialiire value used In calculations 

Mole friactian of dry gas 

Percent C02 by volume (dry) 

Percent 02 by volume (dry) 

Percent CO by votume (dry) 

Percent N2 by volume (dry) 

Molecular weight - dry stack gas 

Molecular weight - staclc gas 

BaFometric pressure (in. Hg) 

Static pressure cf stack gas (in. H20}.... 

Slack pressure - atisolute (in. Hg) 

Average stack gas temperature fF) 

Average slack gas velocily (feel/sec.).. 

Stack area (sq in.) 

Actual stack flow rate (acfm) 

Stadr flow rale - dry (scfm) 

Percent isokinetic 

8/26/03 8/26/03 8/28/03 

Run Numbers 34«UR 
CH-1 CH-2 CH-3 AVERAGE 

80.0 60.0' 60.0 .. • • • 
S 

. 0.991 

8 

0.991 

8 

0.991 

' 1 

07«i '0;2S5 0255 

0.84 0.84 OM • 
2.09 2.01 2.04 w ".v ' p <3 

• 47.052 46.153 46.950 46.72 J -M** ... 

8512 93-7 97.4 92.1 

45.028 43.481 43.849 44^12 

21.1 21.7 23.S 22.2 

0.993 1.021 1.125 1.06 

2.16 2.30 2.50 2.32 
5.92 5.99 6.42 6.11 
2.16 2.30 Z.SD 2.32 

0.978 0.977 0.975 0.977 

ao 0.0 0.0 0.0 

21.0 21.0 21.0 21.0 

0.0 0.0 0.0 0.0 

79.0 79.0 79.0 79.0 

2B.B4 28.84 28.84 28.84 

28.61 28.59 28.57 28.59 

29.68 29.68 29.62 29.66 

0J3 0.31 0.33 0.32 

29.70 29.70 29.64 29.68 

36.9 97.3 99.5 97.9 

0.6705 0.6541 0.6578 0.6608 

38.9S 38.05 38 38.47 

50.3 50.3 50.3 50.3 

S16 797 804 806 

752 732 733 739 

98.2 97.4' 98.1 97.9 

A-12 



ShhWE*l,lha 
EMISSION TEST REPORT 

T6ST RESULTS 

Mn 

Cs 

Plant; Clean Harbors Testdate<9): 
Sampling location: Stack 

tnsm 805103 aoexKi 

Run Numbers 34tun 
CH-1 CH-2 CH-3 AVERAGE 

If below 0 
Mass of polliitant » 

etoetian IMts. replaoe Ovrith 1. 0 
as 
0 

0.3 
0 

.nUmblapaitleiilato Alass - mg 1.8 7 as 013 

ConMittrafian "* gM9cf 5.4636-04"'2l«39Ei4 il 

Emission rata )M) 3.S34&4)3 1.78ZE-03 &S33E-04 1.M3643 

Mass of pollutant 
It below detection Urniis. replace 0 wftb f. 

1.SS 
0 

S.7S 
0 

3.75 
0 

7 • •' 7 *s • 

Mn Mercury Maw P9 1.59 5.70. Z76 -• : ' " .i 

Cs Conoentration pgAn3 1.247E4{K> 4.7Q3E»00 2.2t5EH>0 3.731E4'(» 

Pmr Emissioit rale •Wh 3.512E-08 1.2&0E-05 6jQai&06 T.497&(M 

A-13 



# 

iSjiaweftUnc. 
VELOCriY REPORT 

FIELD DATA 

Validated 051020002 

Plant Clean Harbors 
Sampling location; Stack 

' Bar. press. (In. Hg); 29.62 
. Sialic press, (n. H2a): 0.34 

Stack dia. or width (in.): 8.000 
Stack length (Vraetangular) (in.): 

........ .^^-...PRollubecoefr.: aB4 

Date: 806/03 
Run number V-4 

Travsrae PL 
Mo. 

1 
2 
3 
4 
5 
6 
7 
a 

Test time (stait.^p): 13S4 
Numtwr of tiaveiae points: 8 

Moisture (%); 2.S0 
% C02 by voluma (dty): 0.0 

. %02 by vohime/dty): ZIJO 

Valociiy 
head 
AP 

(ln.H20) 
0.320 
0.400 
a4go 
0.440 
0.310 
0.360 
0.480 
a440 

Slack 
Temp. 

104 
104 
103 
102 
1Q2 
102 
101 
101 

• 4 t 

0.4OS 102 

V«M 
A-14 flage 1 a/2aA)3,T5;48 



Shaw' 
ShawEiSljIha 

PianC Clean Harbors 
ampling location; Stack 

NP 

Op 

Bws 

Pmtf 

%C02 

%oz 
%N2 

Md 

Ms 

Pbar 

Psi 

Ps 

Ts 

Vh 

Vs 

As 

Qs 

Qsstd 

VELOCITY REPORT 

TEST RESULTS 

Test date(s>: 8rZ6AI3 

V-t 

Validated QSniZ^flOZ 

Run Numbers l-Run 
Average 

Number of santpHng points. 

Pilot tube ooefficiafit 

Pw^ moistum fay wolumew as measured 
Peioent nwisluni by volume, at saturation 
Peroent moisture by volume, in calculations 

Mote ftacSon of dry gas 

Pcfoertt C02 by volune (dry) 

Peroent 02 Ity volume (dfy) 

Peroenl N2 by volume (dry) 

Molecular weight - dry sladk gas 

Moleoular weight - stack gas 

. Barometric pressuie (in. Hg> 

StaSc pressure of stack gas (in. H20) 

Stack pressure - absolute (in. Hg) 

Average stack gas temperature ('F) 

Average square root of velocity head (in. H20) 

Average stack gas velocity (feet/aec.) 

Stack area (sq. in.) 

Stack area (sq. ft.) 

Actual stack flow rate (acfm) 

Stack flow rate - dry (scfm) 

6 

a84 

ziso 
7.00 
2.50 

0.S75 

0.0 

21.0 

79.0 

2S.IM 

28.S7 

29.62 

0.34 

29.65 

102 

0.6343 

37.117 

50.27 

0.35 

777 

705 

0,«7« 

/ • «.0 

Z1.0 

70.0 

28.84 

28L67 

29L62 

0.34 

29.68 

102 

0.6343 

37.117 

777 

705 

Vef4 A-15 pages 



APPENDIX B 

SAMPUNG DATA 
t ^ r 

M:\DJONESU30CSNOsicri]OUi\COMI''n£ST Clean Harbooi.dudJj 

B-l 



(L 
Shaw* The Shaw Group Inc. 

FIELD AUDIT REPORT; DRY GAS METER BY CRITICAL ORIFICE 

Date: ^ Client: .C/egLkuzBaJufaoES-
Barometric Pressure (P....): . t=^ in.He Meter Box No.: V 1" ID 

Orifice No.: \X ' Pretest Y: ffll AH@ I.^ST inJLO 

Orifice K Factor: S.OT? j /c Auditon KWg.'^g-

. "/uv-
Orifice 

Manometer 
Reading 

(AIDJBUI^O 

1 

Dry Gas 
Meter 

Reading 
(vw.tf 

Temperatures ("F) 
. "/uv-
Orifice 

Manometer 
Reading 

(AIDJBUI^O 

1 

Dry Gas 
Meter 

Reading 
(vw.tf 

AmbiCTt'-^ ' Day Gas Metsr 
Durafion 
ofRon 

(e).min. 

. "/uv-
Orifice 

Manometer 
Reading 

(AIDJBUI^O 

1 

Dry Gas 
Meter 

Reading 
(vw.tf 

Ambient 
(Tyrj 

Average 
(TJ 

Inlet 
(T/T^ 

Outlet 
(JJTrd 

Average 
(TJ 

Durafion 
ofRon 

(e).min. 

.2.0.0 8S- /tl.as' 13^ .2.0.0 ^ia,o SI S5- /tl.as' 13^ 

Diy Gas Meter 
(YJ.fi' 

y^.te Audit, 
y 

Y Deviation, 
% 

Audit aH@, 
in.HiO 

ftH@ Deviafion, 
inJ^O 

/I.O lQ.(AOif^ 0.{i l-^C 0,o( 

(r„ - 460) 

I3.5'7 
l203(csXKKP^ 

(r„ > 460)^ 

rir>vj 

Audit Y= e,'.m „ . ... Audit Y ~ Priest Y Y dervtatton = — x 100 
Pretest Y Oi'i 

Audit A//@ = {"-tniTXA/OC/^JCT^ . 460) 
^ ^ Ay//13.6) '1% ",o 

Audit Y must be in the lunge, pretest Y .L-0-05 Y. 
Audit &II@ niust be in the range pretest &H@ ±0.13 in.MjO. 

B-2 
M:UltMVFa:i.DAUD October i. im 



The Shaw Group Inc. 

DIGITAL INDICATOR AUDIT DATA SHEET 

Indicator No.: ^T"- I H 
Client CJgQt^ UAirfaot^ 

Project No.: 

Date: ^ •:X< cH 

Test Point No. 
Equivalent Tsnpemture 

CF) 
Digital Indicator Temperature 

CF) 
4 

%Dififeieace 

I 75 I (7,20. 
2 (C>0 FCkZ. 
3 QoO 2o^ 03 0 
4 3oo ZQ'3> 03^ 

Percent difference must be less tlian or equal to 0.5%. 

Percent difference: 

(Digital indicator temperature - equivalent temneratureVl 00^ 
(Equivalent temperature + 460) 

M \FRMUIKilNDIC.WVD 

B-3 



anaw Xhe SUaw Group Inc. 

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

Plant: dleChU. C <L Date: "^3 
Sampling location; 
Inside of wall to outside of nipple; a 
Inside of near wall to outside of nipple (nipple Length); 
Stack inside diameto* (i-d.), inches: ^ 
Distance dowx^treani from flow disturbance (Distance B): 

^ 3 X- inches/equivalent diameter = dd 
Distance upstream'from flow disturbance ODis^ce A): 

inches/equivalent diameter = a 
Calculated by: *3". 

dd 

SCHEMATIC OF SAMPLING LOCATION 

Traverse 
Point No. 

Fraction of 
Stack i.d. 

Slack 
i.d. 

Product of Columns 2Sc,'i 
fto nearest 'A in.)* 

Nipple 
Length (in.) 

Traverse Point Location 
From Outside of Nipple 

(Sum of Columns 4 & S) 

.otr7 
2 X 
3 G 
a J 

-

• Ihe first and last points must he no closer than I in. from the stack wall for stack diameters >2'l in. or no closer 
than 0.3 in. from the stack wall for .stack diameters^4 in. 

M.VRMV IT-A V-CtR. WroWm Ikmiary 3?. 2001 
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SK Shaw Group Inc. Emission Testing Field Data Sheet 
% 

' PlantandCity 

Operalc-r(i) 

TTM.RC 
Bar. Press. (in.Kg) 

Date 

Static Press. 
(in.HiO) 

JMH 

Asib. 
Temp. 

FiltoWiunbcfs) 
dAnmn 

Sp^eType 

md Tnw 

Run Number 

Nozzle 

Number 

'SIK 
frelnLcakatck 

(tnitial) Moisture 
(%> 

Meier 
Box No. Meter AH@ 

Meter Cal. 
Factor (Y) 

K 
Factor 

I to 

Probe Heal 

rn 
Box 
Heat 

i21 
Tbcrm, 

No. 
Pilot 
No. 

Imp. 
•ntetnLNo. 

OBS Bag Pump 
No. 

Sys. Leak 
Check 

Train l4alc Check 
(final) 

inJjB cfin 

Pilot Leak 
Check 

Initid Final 

Traverse 
Point No 

7\ • \ 

Sampling 
Time 
(min.) 

Clock Time 
(2.t-h) 

Gas Meter Reading 

(Vm), ft' 

-LSI 
K rr 

Velccit)' 
Head* (AP). 

in.HjO 

Orifice Pressure 
m 

Dtfiferential 
(AH), in.H;0 

Desired) Actual I (Ts) 

TtmpttttufcPF) 

Dry Gas Meter 
inlet (Tml) 

mmstimwiaMti'Mmx m kJLJm 

Outlet (Tmo) 

t 

Sample 
Boct 

2?r-
BI i: 

lYobe 

't± 
Reain 

i 
Im 

pinger 
Pump Vac 

_J 

£ 

Gas Bag 
Sample Data 

jm-.a. 12.S. m ISEI I M rr 7^ 

tr 
Lri 

3r iL s EE m I VM 
EM 

5^ m 
-ten: ^ i i 

JdL LLM. 
-I'o C'.r. 

JL 

Record lirtssure dlffercntiab to 2 significant figures, e.g.. 0.015,0.88,1.2, etc. Comments; Q; J | % 

MVrr btvfMC 



% 3h3W The Shaw Group Inc. 

PARTICULATE/MERCURY SAMPLE RECOVERY DATA SHEET 

Sample date ^ 

Recovery date 

Plant 

Sample location 

Run No. C lA ^ \ 
Filter No(s). 0 QOl 

Recovered by a. 

Impingers 

Contents 

Final wt/voi 

Initial wt/vol 

Net gain 

MOIS-^E 

1st 2nd 

4% KMnO^IOY. HjSO<^ 

TfJTf g JdiA s 
r^2£_« AoT^i 

o.( g ?. f g 
Description of impinger water 

3nl 

Emp^ 

^717 8 
g 

4th 

S 

Silica gel 

JiM. 
IN.S' g 
_ld_» 

Total moisture g 

RECOVKREn .SAMTt.R 

Description of particulate on fitter 1/ iT* 

Filter containernumberfs) Sealed 

yicJ^ 
rfrtP 

'*-tZJOfZ 

Acetone probe rinse 

fCMnO^ solution and HjO rinse 

8N HCl and HjO rinses 

Samples stored arkd locked 

Remarks 

Sample solution/rinse 
container numbers 

6P3Z/1- fcf J/'A 

Sealed/liquid 
level marked 

/ 

M wK.wABr.iia. vrixi™ A.8W1 g5. zoo 

B-6 



The Shaw Group Inc. Emission Testing Field Data Sheet 
% 

Plant and City • 

Op£rator(s) Bar. Press. (in,Hg) 

Date 

Static Presa, 
(InHjO) 

SOI 

Sampline Location 

Amb. 
Temp. 

HL 

lunpteType 

Filter Numberta) and Type 

Z3SS 

Run Number 

EES 
Nozzle 

Pia.(in.) Number 

Jirw- 2SM ZL 
Moisriire 

(%) 

Traverse 
PqintNo 
TFT 

ra 
-ij 

T 
T 

Meter 
Box No. 

HE 
Meter AHtg 

Samplujg 
Titne 
(mtn) 

Is 
30 

IM 

Meter Cal. 
Fa(^r(Y) 

JEL 
K 

Factor m 
Clock Time 

(24-h) 

UVU 

Gas Meter Reading 
(Vmy a' 

qt .a 

H 13 

I3E 

Probe Heat 
n 

u 

Box 
Heat 
m m 

Therm. 
No. 

Velocity 
Head* (AP), 

m.H,0 n 
it 

f 

¥ 5 Pre) 
r* 

Orifice Pressure 
Differential 

(AH), in.HjO 

Pitol 
No. 

M 

Imp. 
Thenn. No 

221 
Oas Bag Pump 

No. 

OasBag 
Sys.Leak 

Check 

PtCTctll Actu^ 

liL 
'Hi 'HfLiAS2. 

OFutTo 

m M 

i 
(inhial) 

Kg I cfin 

tiain Leak Check I PitotSk 
(final) 

ln.Hg cfin 
TST 

Stack 
[Ts) r 
i 

'i£. 
¥ 

TempapturcrF) 

Dry Gas Meter 
hUrtdmi) Otdrt(Tmo) Rcsia 

Im. 
pin ngcr 

•S" 

2M 
Check 

Pump Vac. 
(in.He) 

QasBag 
Sample Data 

t 
Ti?y 

00^. 1 
Lusii. 31 2 

' Recoftl pressure dififciaitials to 2 significant figures. t.g., 0.015,0.88,1.2, etc. Conmeots; 

j^oo ^uik 



A 
wilHIAr* The Shaw Group Inc. 

PARTICULATE/MERCURV SAMPLE RECOVERY DATA SHEET 

Pfanl 

SampJe location . 
Run No. 
Filter NO(8). 

Sample date __ 

Recovery date 
Recovered by _ 

ffi-lr/li ~rmm 
M 

Impingers 

Contents 

Final wt/vol 

Initial wi/vol 

Net gain 

MQHSTVRe; 

1st 2nd 

_4% KMnO^yiO^ H,SO< 

J22J:_S 
ni.T, s . 

6.^ g ^,7- I 

3id 

Emp^ 

v?irr2.8 
!rm-% 

it'7— g 
Description of impinger water 

.-.s 

4th 

Silica ge/ 

ncc.'f « 

r tj g . 

Total moisture 

REOOVERKD SAMPT F 

S«atod 
Description of paniculate on filter 1/ 
Filler container nunibcr(s) 

Accione probe rinse 

KMnO^ solution and fIjO rinse 

8N HCl and HjO rinses 

Samples stored and locked 

Remarks 

Sample solution/rinse 
container numbers 

CI'^U 

Sealed/liquid 
level marked 

M \FRkIVART.HCL.WPDi«m Augun 2i. 200] 

B-8 



# 

the Shav; Group Inc. Emission Testing Field Data Sheet 
% 

Record preuure dlfierentials to 2 slanificantfiaures, 0.015.0.88,1.2, cto. Comments 

VS' 6U.ij 



m 

A 
Shaw^ Th« Shaw Group Inc. 

Plant 

PARTICULATEiTWERCURY SAMPLE RECOVERY DATA SHEET 

C£^ 

Total moisture 23A -g 

RECgyPRfiP SAMPLE 

3 |]r j? Sealed 
Description of particulate on filter \J Nv -j, 
Filter container numberfs) _ 

# 

Sample location Recovery date m 
Run No. Recovered bv 
Filter No(s). aino Lr' 

MOisTTmif; 

Imptngers Ist 2iid 3rd 4th 

Contents 4"/. KMiiO/10% aSO. Empty Silica gel 

Final wlArol 

Initial wt/voi 

Net gain 

(fZ3,1 
g 

g 

g 

g 

g 

g 

ft}.r 

/,Z-

g 

g 

g 

?r7,z. g 
KP-Xg 

g 

Description of tmptnger water 

Acetone probe rinse 

KMnO^ solution and H^O rinse 

8N HCl and HjO rinses 

Samples stored and locked 

Remarks 

Sample solution/rinse 
container numbers 

Sealed/liquid 
level marked 

M:^NPJ'ART4 ICt^ Afiuai 2). 2002 

B-IO 



SHAW PN; 

Shaw The Shaw Group Inc. 

GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Ptanf and City C/y<fi ' Date ' ̂ 3 

Sampling Location Clock Time 

Run No. Operator OC, J 1\} 

Barometric Pressure, in Jig 

Manometer Size JO 

Stack Dimension, in. Diameter or Side 1 

CO,% 0,% 

Wet Bulb 

WtotMo. 

Static Pressure, in.HjO -F OiSH 

Pitot Tube, Cp 

9 Side 2 

Molecular wt. Dry 
Diy Bulb 

_ Thermocouple No. 
Moisture, *U 

FIELD DATA 

% 

TRAVERSE 
FOINT 

NUMBER 

VELOcmr 
HEAD.AP, STACK TEMP. 

cm 
] -So. 

a. .'fo <o4 
•=? 
V .tW-
} \0Z 
X VOZ 

CALCULATIONS 

M,.< J*(t- ?o5 >•«( ioo • 

•F» •R-rF-»«ai 

'•"•b*''®"' >• lie" 

P,= ivHg 

9as.49x( 

9 8 

>*( l*{- -)" 

(V8 

-2 

q. 

p 
»0j. 17.61/- p * ( I 

ltd 

117.647, -R ,n- 100 > 

M;\f nwVGASVt LOC.I"nfU>» 
B-n 

Odobsr 6.2003 



APPENDIX C 

ANALYTICAL DATA 

MADJONE5\I>OCSVOstcrhouftrOMPTF.ST acyji HajIwra.dorJdj 

c-1 i-
ISEt. 



# 

Shaw 
Shaw E.&i, Inc. 

Planl: 

Sample Localion(s): 

nlMiMd 4/14/9 J 

Method S Sample Analytical Data 
Acetone Rinses and Filters 

Clean Haitxxs 

Outlet 

Run No.: CH-1 

RefativeHMniditv<5P*: Yes 

, . . . . i v.. .. 4- . ^ Lk^ level at maik andfor ,1 . ' •%, 

SsnpbTnw Sample tdentifiafale oontamer seated 

Aeetm Yea Yea 

FOw Yea Yea 

Acebrte Sarmfe Container Na: 6831A beiBity of Acetone; 0.7899 aM{p^ 
Volume of Acetone: 150 inl{V^ 

Date and time of wt; eosxa 630 am Beaker Grass WL: 109.3338 g 

•ate and tine of wt.; 812903 230 pm Beaker Gross wt.: 109.3336 g 

AM^B Grass Ml: 109.3337 g 

Acetone bbnlc value, (Ca) mg^: 0.002 Beaker Tare wt: 109.3320 g 

Acetone Blank wt.. mg « Va X pa X Ca tessAoetone Blank wt.: 02 mg 
Net wt. particulate in acetone fracbon; 1S mg 

Note: In no case ahatt a lifank residue greater than 0.01 ntg^ be subtracted tbom the sample weighL 

Ftlter Sample Container ffo.; 6831B FRtvNo.; 27007 
Data and lime of wt .; 8/2S03 630 am Filter Gross wt.: 0.3139 g 

Date and time of wt: 3129103 230 pm Filter Gross wt.: 02140 g 
Average Gross WL: 0.3140 g 

Flter Tare wt.; 0.3139 g 
Net wt. particulate on filler: 0.0 mg 

Tolai wt of Utefafale partieulale: 1.6 Big 

Note: Constant weight is defined as a difference of less Ifian 0.5 mg or 1 % erf sample wt.. 
whichever is greater, between two consecutive weigfiings at least 6 hours apart. 

Renrarks; 

Sfgnalure of Analyst; 

Signature of Reviewer 

itssd. •ate: 

D=1-:_44AL 

\ 
lean harbors 090203 9/2/03,7;2S AM 

C-2 



Sl^ 
Sfiaw E.& I, Inc. 

Method S Sample Analytical Data 
Acetone Rinses and Filters 

•eMaud4ri«/te 

Ptaitt Clean Hartnrs RunNm: CH-2 
Sample ljocation(s}: Outlet nplativsHiffnid]|y<SO%: Yes 

SampfeTvpe SamtiiB IdenMlable 
-Liqidd level at maik teKlior 

oontalner seated 
'• . *. W'-' 

Aoetm Yes Yes 
• . • » 

FOter Yes Yes . 

Acetone Sample Coritairwr No.: 6B33A Density of Acetone: 017899 SMQM) 
Votunie of Acetone: 125 irfl(V4 

Date and time or wt.; ar3»03 630 am Beaker Grosawt: 109:5998 g 
Date and time of wt: 60903 230 pm Better <!Vosswf.: 109.5596 a 

Average Gross wt: 109.5597 g 
Aeetorw blaiiK value, (Ca) mg^: 0.0Q2 Bleaker Tarn wt: 109.5588 g 
Aocione Blank wt. rrig = Va x pa a Ca less Aoetorn Blank wt: 0.2 mg 

Net wt DSitieutete in erelons ftacSon; 0.7 ma 

Note: In no case shai a blank residue greteer than 0.01 mg^ be sutxiacied from the sample weight 

Filer Sample Corrtainer No.: 68338 Fitter No.: 27DI4 
Date and time of wt.: 029/03 630 ten 
Data and time of wt; 6/29/03 230Dm 

Filter Gross wU 0.3098 g 
Filer Gross wt: 0.3090 g 

Average Gross wt; 0.3096 g 
Filer Tare wt.: 0,3097 g 

Net wt particulate QQ Btg: Q.1 mfl 

TBM wt. of fiteratte parttaiate: OJB mg 

N<<e: Conslant Might is deTmed as a differerKe of less than 0.S ing or 1 % of sample wt., 
whichever is greater, between two conseculfvs weighings at least 6 hours apart 

Remartcs: 

Signature of Analysr 

Signature of Reviewer: 

Date; 

Date; / y 

CJei3n harbors 090203 9/2/03.7:25 AM 

C-.1 



# 

Shavir E SL I, (he. 4/14/99 

Method 5 Sample Analytical Data 
7 Acetone Rinses and Filters 

Plant: Clean Haifaors RtfflNo.: CH-3 
Sample LocaIian(s); Outlet Relafiwo Humidity c 50%: Yes 

a . Uquidierai ̂  mark andibr T' • 

U w' 
SaraptoType Sample Identifiable eenlamer sealed 

Aeelone Yae Yob 
i=Ber Yes Yea 

ABetarwSanipto Container Nb.; 683SA Density of Aostona: 0.7899 gtedCpa) 
Vohane of Acetone: 190 inl(V/i4 

Date and time of wt.; W2SAI3 630ain Beaker Grass wt: 103.9809 g 
Date and lime of wt: 8/2903 230 pra Beaker Gross wt.: 103.9811 g 

Average Grass wt.: 103.9810 g 
Acdom Wank value, (Ca) mg/g; 
Aeatone Bbnk wt, mg = Va X pa X Ca 

0.002 Beaker Tare wt.;_ 
less Acetm Btank wt.; 

Net wL particulate giaoBtanefra»;«»on: 

103.9B06 fl 
0.2 rag 
0.2 rag 

NOIB: In no case shal a Wank loGiduB greater than 0.01 mglg be subtracted from the sample we^. 

Filter Sample Container No.; 6g35B 
Date and linie or wt.: BU29/03 630 am 
Oaia and time of wt.: 809/03 230 pm 

FMer No.; 27015 
Fitter Gross wt: 0.3104 g 
Fittor Gross wt; 0.3104 a 

Average Gross wtj OJ3104 g 
FMer Tare wt.; 0.3103 g 

Not wtpafdciitateort filter 0.1 mg 

Total wt offtltartette particulate: 03 irg 

Note: Constant weight is defined as a difference of less than 03 mg or 1% of sample wt.. 
whichever is greater, Iwtween two consecutive weighings at least S hours apart. 

Remarks; 

Signature of Analyst; 

Signature of Reviewer 
^ J -? M 

Date; 

Pate: 

9-in harbors 090203 9/2/03.7:25 AM 

C-4 



m 
Shaw E & 1, Inc. 4mm 

Method S Blank Analytical Data 
Acetone Rinses and RIters 

Plant Clean Ha>bofa Blank 
Sample l.Aca(iE]n(s): Cutlet Rdaltve Humidl^ <60%: Yes - ?" 

• • LiqtM level at matk andAx-
Blank Type Sampte Identifiabto container sealed 

Acetone Yes Yes 
Rtter Yea Yes 

Acetone Blank ConlairMr No.: 6B37A Density of Aicetone: 0.7899 gAiii(pe« 
Volume of Acetone: ISO mKVk) 

Date and time of wl.: 8/2903 630 am Beaker Grose wt.: 109.1518 g 
Dale and time of wt.: 8/29/D3 230om Beaker Grass wt; 109.1518 g 

Average Gross wt: 109.1518 g 
Beaker Tate wt.: 109.1516 a 

Acetone Blank value, Ca, ing/g ° ma / Va / pa Blank Net wt- 0.2 rug (ma) 
/Icatone Blank Value: 0.CQ2 mgAifCa) 

Blank value usnd fcr calcidatians: 0.002 mglb 

Note: In no case shall efafank residue greater than 0.01 be subtracted thmi the san^ weight 

RKer Blank Container No.: 6B3TB Fitter No.: 27012 
Date and time of wt.; 8/29/03 630affl Fitter Gross wt: 0.3110 g 
Date and lime of wt.: 8/29/03 230 pm Filter Gross wt; 03109 g 

Average Gross wt: 03110 g 
Fitter Tare wt J 0.3106 g 

Fatar Blank OWerenoe; 0.1 ma 

Note: OifferencB between titter blank and tare wis. shcxikt!»less than ± 9 mg cr ± 2% of sample wis., 
whichever is greater. 

Note: Constant w^ht is defined aa a differencs of tees than 0.5 mg or 1 % of sample wl., 
whichever is greater, between two consecutive weighings at least 6 houia apart. 

Reroaits: 

Signdkjre of ArtalysC 

Signature of Reviewer 

Dale; 

Date: q/£/gy 
/ d 

Clean harbors 090203 9/2/03,7:25 AM 
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S1P-16-D3 11:18 Fron-CASTRochaBtBr tZBB5380 

Columbia 
Anal3^cal 
Services'^ 

1 Muscard St.,Suite 2S0 
Rochester, NY 14S09 

T-EQ5 p.001/009 Fr483 

Sates Ffprpmber IS.^003 
Stiiiibex- o£ pages T. _L^ 

I Toi 

Dave Qgg 
.Sr^vrygnfBet^Ti 

I ai49«> Gnpafier Rd. 
r cv^filnnactcon, QQ. -£52M 

»batte> ?;i3-7«a-4B97 

I Siy-7S2-'J»l7 
CC-. 

Arons 

Michael Perrv 

PhmsBs 45851 2fla-53fl0 

Pt«i <pasi .29fira*1i 

RUSH REPORT 

I guhnxasloa #: R231S25S 
project Refareacas CLRAR HARBOR 

tlnoHS, 

% 

IMPORTANT NOTICE; 

,8 docunents accon^rryirts this rranMnissian may conxain Intormaxton which io Legally privUagcd arrf/op ccxifidenttal. 
iniormacion is intended only #or the use of the intvindual or entity named above. Jf you are not the intended 

^ipicnt, or the person rasponsibte for delivering it to the intended recipient, you arc hereby notified that any 
clisclQSwre, copying, distributing, or use of any inforaatfon contained in this transmission is strictly FKCUiBtTED, 
If yhu have received this trtinsoiission in error, please innediacelY notify Ud by telephone and mail the original 
tronsmicsion to us. rhenk you for your cooperation and assistance. 
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S«p-IG-oa 11:18 Fron-CAS-RochaJtsr +2885380 T-SOS P-OflZ/flOJ- Mg3 

m C9t.UMBlA AMALYTICM. SEKVlCSS 

Reported: 09/16/03 

Shaw Envirorunencal 
pfojeet RefarencesCLEAN HARBOR 
Clleot Saapla X» t683lA/6831Bt RON CH-1 

Data Sampled s 08/26/03 Oirdar #s 669O06 Saaple Matrix. AIR 
Data Received: 09/03/03 Submission #. R23132SB 

I nftiB ANMwrnaa. 
ANMIVTB 9QL RBSOM OSXTS AMaLTfZHD DgOTXCay 

MBrtaDS 
MSRCDRY 0.200 0.0900 DG 09/12/03 O.XOO 

C-7 



SBIJ-IS-D3 11:18 Fron-OS-RochBSter +2885330 T-5D5 P. 883/008 F-«3 

COI.TIKBIA AHaiiYTTrM. SERVICES 

Reported: 09/16/03 

Shaw Environmancal 
project xefereacetCIiBAH HARBOR 
Client Sas^la XD :SB32A: RON CK-l 

pate Sas^led « 08/26/03 
Date Raoalvedt 09/03/Q3 

Osdeir £69007 
S\ibalssl.oa #t R23182S8 

Saiople Matrix: AIR 

AHALYTS PQL RBSOI-T 
DATE AKALYTICAL 

UNITS ANALYZED DILUTION 

KBTALS 
HBRGORY 0.200 1.59 ua 09/12/03 0.710 
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Sep-IB-M 11:19 froa-CAS-RochegUr 42885380 T-505 P. 004/008 . F-483 

gQl^UMBlA AMAI.YTXgAL SERVICES ' , 

.Reported r 09/1S/03 

Shaw Enviranmental 
Pzoj eet Refarepea i CLEAN HARBOR 
Client Saaple ID :6B33A/ea33Bi RUN CH-2 

4'i 
Data saa^led « 08/26/03 . Order ft: 669008 Sastpla MatriaeiAIR 
Data Received: 09/03/03 Subniaaion ft: R2318258 -

DATE JOaoiTTZCM* 
ANALTTB PQI. RESULT UNITS ANALYZIfl? DILdTIOW 

,; f 
*,*'• •.'* Sf 

USZALS 
KERCORY 0.300 0.0440 OG 09/12/03 0.100 
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m 
Sap-IB-fl3 ]];|g Fron-CAS-Rochaster 

OI.DMBIA AMJAYTTi^M. SERVICE3 

imsssj T-5D5 P.0Q5/D08 F-4a3 

Raporced; 09/16/03 

Shaw Environmental 
Project Refsrence iCXtSAI? HARBOR 
Client saa^lc IB 3 6B34A: CH~3 

Date Saappled : 08/1S/03 
Date Received.: 09/03/03 

Oxrdax- »s 6690O9 
Subaisaica #> H231S2S6 

Saisple MatrixX AIR 

iuau^yTs PQIi RBSOLT QNITS 
DATE 

ANALYZED 
ANAliYTJCAL 

DXLOTICBI 

MEZALS 
MERCDRY 0.200 5.79 DG 09/12/03 0.7X5 

\ 
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SsP-ie-OJ ||;ig FfoarCAS-fiochMtBr '^^885380 T-5(I5 P. 008/000 F-4fl3 

nnl^TTMBTa. AWAIiTTIgAI. SERVIgEa 

Reported: oa/16/03 

Shaw Envirormencal 
Project ReCerencesCLCJ^N aJWRBOR 
Clieftt Suiple ID :6a3SA/6835B: RDII CH-3 

Data Saapled s 08/26/03 Order tti 669010 Sai«5>le aetri*: AIR 
Data Raoelvod* 09/03/03 anhelsslon #s R23l825a 

• . DATE ' AiULTTXCAL 
- AHALTTE. SQL RBSOLT OHITS ANAZiVZBD DICDTXOEr 

KSTAA5 
MERCURY 0.200 0.145 00 09/12/03 0.100 

C-ll 
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Sap-16-03 ||:|B Frua-CAS-Rochattar +2885380 ^.505 p.Qo^^oog ^.453 

IliTTMBlA A«rAI.YTlC&I. SKRVICgS 

Reported; 09/1S/03 • :• 

Shaw Envirotimental 
Project RA£e3reacB:CLBAC7 HARBOR 
Client Sample ZD t6S36Ai RCK CH-3 

Sate Sampled ; OB/36/03 order- S69011 Sample MatrixiATR 
Sate Raceivedi 09/03/03 Sva>ml3aiQn. i H23182Sfl 

EIATE JISaLYTIGAlf 
.-..ABtf^YTO PQI» RgSPIiT ONiys AKM^yZED pnOTiOM 

a 

KBTMiS 
MEROJRY 0.200 2.75 DQ 03/12/03 O.SSO 

.1" 

% 

012 



Sep-ie-oa II;I9 -FrMKAS-fiochwter +2845385 P.D08/109 F-483 

rOLOMBlA AMALCTTeftl. SEB-VICEg 

Reported.; 09/16/03 

Shav Environmencal 
Ffojecb Reference: CIiEAN HARBOR j 
Client saaple ID tSa37A/6837B: RON CH-4 

Date Saii5>aed s 06/26/03 Order #t SS9012 Saiqple KatrlXi AIR 
Date Reeaivedt 09/03/03 SuZimlasias Kt R231825S 

DATE ANALlmCSa. 
-ANAI,VTE ...PQX' RESULT UNITS »»UfZSt) DXX4jriOn 

ii'j J, 

• ..S 
METALS 
HBRCDRY 0.200 0.100 OG 09/12/03 0.100 

C-i3 



SBP-IG-O! 1J:]0 FfOH-CAS-fiachaster 42665381 T-505 P.009/009 ^-483 

0 ir.TratBIA AlJAI.-gTlC3tT^ SERVICES 

Rsported: 09/15/03 

Stiaw Eavirojuuencal 
Project Sa£ereiieasCLEAN HRRBOR L 
Client Saaople TD i£826A'- RON CH-4 

Sate Sanpled x OS/26/03 
Bate Received! 09/03/03 

Order 8c 669013 
Sulamlssian 8 s R231829S 

Sasple KatrlxiAZR 

AKALYTE 

HEXAX.S 
MERCORY 

PQL RESULT 

b..200 0.124 O 

12ATE AHALTTXCAL 
nCIZTS MIALYZED DILOmCU . 

TJG 09/12/03 0.620 

% 
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APPENDIX D 

SAMPLING AND ANALYTICAL PROCEDURES 
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siA Shaw The Shaw Group Inc. 

SHAW-SOP-005 Created; 12/23/99 

Revision: 1 Reviewed by; CB 
Date: t/22A)3 

Revised: t/22/03 

1.0 SUBJECT 

DETERMfNATION OF PARTICULATE EMISSIONS FROM STATIONARY SOURCES 
(EPA METHOD 5) 

2.0 PURPOSE 
•• *1. 

Particulate matter is withdrawn Isokinetically from the source and collected on a glass fiber filter main- ' ' 
tained at temperature in the range of 120' ±14°C (248' ±2S'F) or such other temperature as specified by 
an applicable subpart of the 40 Code of Federal Regulations or approved by the Administrator of the 
appiicafale EPA Region or equivalent in the authorized Slate. The particulate mass, which includes any 
material that condenses at or above the filtration temperature, is determined gravimetrically after removal 
of uncombrned water. 

This method Is applicable for the determination of particulate emissions from stationary sources. 

3.0 SCOPE 

% 

This procedure shall be followed when performing compliance testmg of stationary sources under the 
Clean Air Act, or where otherwise required as part of a regulatory compliance demonstration. 

This procedure incorporates by reference 40 Code of Federal Regulations (CFRJ. Part 60, Appendix A. 
Method 5 in its entirety. 

4.0 REFERENCES 

4.1 External References 

40 Code of Federal Regulations (CFR). Part 60, Appendix A, Method 5. 

4.2 Other Internal Procedures 

SHAW-SOP-001 
SHAW-SOP-002 
SHAW-SOP-O03 
SHAW-SOP'OG4 

5.0 PROCEDURE 

5.1 Sampling Procedure 

5.1.1 Pretest Preparation. Weigh several 200- to 3ao-g portions of silica gel in air-tight containers to the 
nearest 0.5 g. Record the total weight of the silica gel plus container, on each container. As an alterna
tive. the silica gel need not be preweighed. but may be weighed directly in its impinger or sampling holder 
just prior to train assembly. 

N.O\AQS SOPSWI5SOP.DOC 
D-2 
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The Shaw Group Ina 

Revision; 1 
Date: 1/22/03 

Revised: 1/2^ 

Check filters visually against light for irregularities and flaws or pinhole leaks. Label the shipping con
tainers (glass or plastic petri dishes), and keep the filters in these containers at ail times except during 
sampling and weighing. 

Desiccate the fitters at 20 t 5.6'C (68 t lO'T) and ambient pressure for at least 24 hours, and weigh at 
intervals of at least 6 hours to a constant wetghL Le., sO.S-nig change from previous weighing; rec^ . ̂  
results to the nearest 0.1 mg. During each weighing, the filter must not be exposed to the laboraloiy ^ . 
atmosphere for a period greater than 2 minutes and a relative humidity above 50 percent Alternatively:!; 
(unless otherwise specified by the Administrator), the filters may be oven dried at 1 fi'C (220''F) for 2 to • ^; 
3 hours, desiccated for 2 hours, and weighed. Procedures other than those described, which account for. ̂  . 
relafive humidity effects, may be used, subject to the approval of the Administrator. • •"; ~ ^' 

General Glassware Cleaning applicable to USEPA Methods 5 and other methods for INORGANIC 
Anaiytes. 

Wash in Soap and Hot Water 
Rinse with Tap Water 
Rinse with Deionfzed (Dl) Water-3 times 
Rinse with Acetone 
Oven Dry 
Seal openings with parafifm or Teflon Tape 

5.1.2 Preliminary Determinations. Select the sampling site and the mtntmum number of sampling 
points according to Method I or as spectfied by the Administrator. Determine the stack pressure, tempera
ture, and the range of velocity heads using Method 2; ills recommended that a leak-check of the pilot 
lines be performed. Set up the apparatus; capillary tubing or surge tanks Installed between the manome
ter and pitot tube may be used to dampen Ap fluctuations. It is recommended, but not required, that a 
pretest leak'Check be conducted as follows; (1) blow through the pItot impact opening until at least 7.6 cm 
(3 in.) HjO velocity pressure registers on the manometer; then, close off the impact opening. The 
pressure shall remain stable for at least 15 seconds; (2) do the same for the static pressure side, except 
using suction to obtain the minimum of 7.6 cm (3 in.) HjO. Other leak-check procedures, sutsject to the 
approval of the Administrator, may be used. 

Determine the moisture content using Approximation Method 4 or its alternatives for the purpose of mak
ing isokinetic sampling rate settings. Determine the stack gas dry molecular weight, as described in Meth
od 2, if integrated Method 3 sampling is used for molecular weight deteimination, the integrated bag sam
ple shall be taken simultaneously vrlth. and for the same total length of time as, the particulate sample run. 

Select a nozzle size based on the range of velocity heads, such that it is not necessary to change the noz
zle size in order to maintain isokinetic sampling rates. During the run, do not change the nozzle size. En
sure that the proper differential pressure gauge is chosen for the range of velocity heads encountered. 

Select a suitable probe liner and probe length such that all traverse points can be sampled. For large 
stacks, consider sampling from opposite .sides of the stack to reduce the length of probes. 

Select a total sampling time greater than or equal to the minimum total sampling time specified in the test 
procedures for the specific industry such that (I) the sampling time per point is not less than 2 rnlnutes (or 
some greater time interval as specified by the Administrator), and (2) the sample volume taken (corrected 
to standard conditions) will exceed the required minimum total gas sample volume. The latter is based on 
an approximate average sampling rate. 

N U\AOS soPsv.i5SOP.Doc Page 2 of 10 
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% 

The sampling time at each point shaD be (he same. It is recommended that the number of minutes sam
pled at each point be an integer or an integer plus one-half minute, in order to avoid timekeeping errors. 

In some circumstances, e.g., batch cycles, it may be necessary to sample for shorter times at the traverse 
points and to obtain smaller gas sample volumes. In these cases, the Administrator's approval must llrst 
be obtained. 

S.1.3 Praparatlon of Coiiection Train. During preparatbn arid assembly of the samplirig train, Icteep all : 
openings where contamination can occur covered until just prior to assembly or untif sampling is about to 
begin. 

Four implngers are normally used. The first, third, and fourth Impinger are of the Gieenburg-Smith de
sign, modified by replacing the tip with a 1.3-m' (5S-in.) inslde-dlameter glass tube extending to approxi-
nrralely 1.3 m' (14 in.) from the bottom of the flask. The second impinger is of the Greenburg-Smith design 
with the standard tip. 

Place 100 mL of water in each of the first two imptngens, leave the third impinger empty, and transfer ap
proximately 200 to 300 g of preweighed silica gel from its conlainerto the fourth impinger. More silica gel 
may be used, but care should be taken to ensure that It is not entrained and carried out from the impinger 
during sampb'ng. Place the sinca gel container in a clean place for later use in the sampfe recoveiy. Al-
tematively, the weight of each individual impinger may be determined to the nearest 0.5 g and recorded. 

Using a pair of tweezers, place a tabeled (identified) and weighed filter in the filter holder Be sure that the 
filler is properly centered and the gasket properly placed so as to prevent the sample gas stream from 
circumventing the filter. Check the fiiter for tears after assembly is completed. 

When glass liners are used, irwtall the selected nozzle using a Teflon ferrule when stack temperatures are 
less than 260''C (500'F) and a graphite ferrule or an asbestos string gasket when temperatures are high
er. When metal liners are used, install the nozzle as above or by a leak-free direct mechanical connec
tion. Mark the probe with heat resistant tape or by some other method to denote the proper distance into 
the stack or duct for each sampling point. 

Set up the train as in Figure 5-1, using (if necessary) a very light coat of silicone grease on ail ground glass 
joints, greasing only the outer portion to avoid the possibUity of contamination by the silicone grease. Sub
ject to the approval of the Administrator, a glass cyclohe may be used between the probe and fiiler holder 
when the total particulate catch is expected to exceed 100 mg or when water droplets are present in the 
stack gas. 

Use temperature sensors to monitor the filter temperature and the temperature of the gas exiting the last 
impinger. Place the sensing tip of these thermocouples in direct contact wjth the sample gas. Monitor 
and regulate the filter temperature throughout the test to maintain the gas temperature at the filter at 120® 
±14"C (248® +25®F). Monitor the gas temperature at the exit of the final impinger so that ice in (he 
impinger bath can be replenished as needed to maintain a gas temperatura less than 20°C (68°F). 

Place crushed ice around the impingers prior to starting the test run. 

5,1.4 Leak-Check Procedures. 

5.1.4.1 Pretest Leak-Check. A pretest feak-check is recommended, but not required. If the tester opts 
to conduct the pretest leak-check, the following procedure shall be used. 

N \3VAQS S0PSWI5SOP DOC 
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After the samplfng train has been assmnbled, turn on and set the filter and probe heating systems at the 
desired opetating tempmtures. AHow time for the temperatures to stabitize. If a Vlton A O-rtng or olhisr 
leak-free connection is used in assembling the probe nozzle to the probe liner, leak-check the train at the 
sampling site by plugging the nozzle and pulling a 380 mm (15 in.) Hg vacuurrL 

NOTE A tower vacuum may be used, provided that it is not exceeded during the test -ViC' 
... .. v. 

If an asbestos string is Osed, do not connect the probe to the train during the leak-check, instead, leak- . 
check the train by flist plugging the inlet to the fUter holder (cyclone, if applicable) and puffing a 380 fmrj " • ' 
(15 in.) Hg vacuum (see NOTE immediately above). Then connect the probe fo the train, and leak-check 
at about 25 mm (1 In.) Hg vacuum; alternatively, the pfobe be leaK-checked with the rest of the 
sampling train, In one step, at 3B0 mm (15 in.) Hg vacuum. Leakage rates in excess of 4 percent of the 
average sampling rate or 0.00057 m'/min (0.02 cfm), whichever is less, are unacceptable. 

The following leak-check Instructions for the sampling train may be helpful. Start the pump with bypass 
valve fully open and coarse adjust valve completely dosed. Partially open the coarse adjust valve, and 
slowly close the bypass valve until the desired vacuum is reached. QS DSt reverse direction of bypass 
valve; this will cause water to back up into the fHter holder. If the desired vacuum is exceeded, either leak-
check at this higher vacuum or end the leak-check as shown t>elow, and start over. 

When the leak-check Is completed, first slowfy remove the plug from the inlet to the probe, filter holder, or 
cyclone (If applicable], and immediately tum off the vacuum pump. This prevents the water (n toe kn-
pingers from t>eirg forced backward into the filter holder and silica gel from being entrained backward Into 
the third impinger. 

5.1.4.2 Leak-Checks During Sample Run. If. during the sampling run, a component (e.g., filter assem
bly or impinger) change becomes necessary, a leak-check shall be conducted immediately before the 
change is made. The leak-check shall be done according to the procedure outlined atxive, except that it 
shall be done at a vacuum equal to or greater than toe maximum value recorded up to that point In the 
test If the leakage rate Is found to be no greater than 0.00057 rnVmin (0.02 cfm) Dr4 penceril of the aver
age sampling rate (vriiichever is less), toe results are acceptable, and no correction will need to be applied 
to the total volume of dry gas metered; if, however, a higher leakage rate is obtained, the tester shall 
either record the leakage rate and plan to correct the sample volume as shown, or shall void the sample 
run. 

Immediately after component changes, leak-checks are optional; if such leak-checks are done, toe proce
dure outlined above shall be used. 

5.1.4.3 Post-Test Leak-Check, A leak-check is mandatory at the conclusion of each sampling run. The 
leak-check shall be done In accordance with the same procedures, except that it shall be conducted at a 
vacuum equal to or greater than the maximum value reached during the sampling run. If the leakage rate 
is found to be no greater than 0.00057 m'/min (0.02 cfm) or 4 percent of the average sampling rate 
(whichever is less), the results are acceptable, and no correction need be applied to the total volume of 
dry gas metered. If. however, a fiigher leakage rate is obtained, the tester shall either record the leakage 
rate and correct the sample volume as shown, or void the sampling run. 

5.1.5 Particulate Train Operation. During the sampling mn, maintain an isokinetic sampling rate (within 
10 percent of true isokinetic unless otherwise specified by the Administrator) and a temperature around 
the filter and probe of 120 ± I4*C (248 ± 25''F). or such other temperature as specified by an applicable 
subpart of the standards or approved by the Administrator. 

N:^3\ACJs sop.siMssop.Dnc Page 4 Of 10 
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For each run, record the data required on a data sheet Be sure to record the initial dry gas meter (DGM) 
reading. Record the DGM readings at the beginning and end of eacft sampling time increment, when-
changes in flow rates are made, before and after each ieak-checK and when sampling is halted. Take 
other readings required at least once at each sample point during each time increment and additional 
readings when significait changes (20 percent variation in velocity head readings) necessitate addiflonal 
acQustmenits in flow rate. Level and zero the manometer. Because the manometer level and zero rnay 
drift due to vibrations and temperature changes, make periodic checks during the traverse. 

Clean tiro portholes prior to the test run to minimize the chance of sampRng deposited material To b^ln 
sainpb'ng, remove the nozzle cap. verily that the filter and probe heating systems are up to terhperature, 
and that the pitot tube and probe are properly positioned. Positton the nozzle at the first traverse point 
with the tip pooiting directly into the gas stream. Immediately start the pump, and adjust the flow to isbki-
netic conditions. 

When the stack is under significant negative pressure (height of impinger stem), the sample pump must 
be started and the control valve opened as the probe is placed in the sampling port. This will prevent 
water from backing into the filter holder. 

When the probe is in position, block off the openings around the probe and porlhole to prevent unrepre
sentative dilution of the gas stream. 

Traverse the stack cross-section, as required by Method I or as specified tsy the Administrator, being care-
fol not to bump the probe nozzle into the stack wails when sampling near the walls or when removing or 
inserting the probe through the portholes; this minimizes the chance of extracting deposited material 

During the test run, make periodic adjustments to keep the temperature around the fitter holder at the 
proper feveJ; add more Ice as necessary to maintain a temperature of less than 20°C {68'F) at the con
denser/silica gel outlet Also, periodically check the level and zero of the manometer. 

If the pressure drop across the fitter becomes too high, making isokinetic sampling diflicuit to maintain, the 
filter may be replaced in ttie midst of the sample run. It is recommended that another complete filter as
sembly be used rather than attempting to change the filter itself. Before a new filter assembly is installed, 
conduct a leak-check. The total PM weight shall include the summation of the filter assembly catcfies. 

A single train shall be used for the entire sample run, except in cases where simultaneous sampling is 
required in two or more separate ducts or at two or more different locations within the same dud. or. in 
cases where equipment failure necessitates a change of trains. In all other situations, the use of two or 
more trains wilt be subject to the approval of the Administrator. 

Note that when two or more trains are used, separate analyses of the front-half and (if applicable) imping
er catches from each train shall be performed, unless Identical nozzle sizes were used on all trains, in 
which case, the front-half catches from the individuai trains may be combined (as may the impinger catch
es) and one analysis of fnont-half catch and one analysis of impinger catch may be performed. Consult 
vnth the Administrator for details concerning the calculation of results when two or more trains are used, 

At the end of the sample run. turn off the coarse adjust valve (with the exception of a high vacuum source 
in which case the valve should be closed after extraction), remove the probe and nozzle from the stack, 
turn off the pump, record the final DGM meter reading, and conduct a post-test leak-check. Also. leak-
Check the pitot lines; the lines must pass this leak-check, in order 1o validate the velocity head data. 

M:l3WaS SOPS\MSSOP.DOC 
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S.1.6 Calculation of Percent Isokinetic. Calculate percent isokinetic to determine whether the run was 
valid or another test run should be made. If there was difficulty in maintaining isokinetic rates because of 
source condifiorts, consult with the Administrator for possible variance on the isokinetic rates. 

SJ. Sample Recovery. Proper cleanup procedure begins as soon as the probe is removed from the ' 
stack at the end of the sampling period. Allow the probe to cooL . • ."J ' 

When the probe can be safely handled, wipe off all external PM near the tip of the probe nozzle, and 
a cap over It to prevent losing or gaining PM. Do not cap off the probe tip tlghtty wh«a the sampKng train b 
cooling down as this would create a vacuum in the filler holder, thus drawing vrater from the implngere Into 
the filter holder.. " 

' It 

Before moving the sample train to the cleanup site, remove the probe from the sample train, wipe off the 
siilcone grease, and cap the open outlet of the probe. Be careful not to lose any condensate that might be 
present. Wipe off the silicone grease from the filter inlet where the probe was fastened, and cap it. Re
move the umblltcal cord from the last implnger, and cap the impinger. if a flexibie line is used between the 
fust impinger or condenser and the filter holder, tfisconnect the line at the filter holder, and let any con
densed water or liquid drain Into the Impingers or condoiser. After wiping off the silicone grease, cap off 
the filter holder outtet and Impinger inleL Either grpunc^glass stoppers, plastic caps, semm caps. Teflon 
tape, or Parafilm may be used to'close these openings. 

Transfer the probe and filter-impinger assembly to Ihe cleanup area. This area should be clean and pro
tected from the wind so that the chances of contaminating or losing the sample will be minimized. 

Save a portion of the acetone used for cleanup as a blank. Take 200 mL of this acetone directly from the 
wash bottle being used, and place It In a ^mple container labeted "acetone blank." 

Inspect the train prior to and during disassembly, and note any abnonnai condrtians. Treat the samples as 
follows: 

Container No. 1. Carefully remove the filter from the filter holder, and place ft In its identified petri dish 
container. Use a pair of tweezers to handle the filter. If it is necessary to fold the filter, do so such that the 
PM cake is inside the fold. Carefully transfer to the petri dish any PM and/or filter fibers that adhere to the 
filter holder gasket, by using a dry Nylon bristle brush and/or a sharp.edged blade. Seal the container with 
Teflon tape or Parafilm. 

Container No. 2. Taking care to see that dust on the outside of the probe or other exterior surfaces does 
not get into the Kimple. quantitatively recover PM or any condensate from the probe nozzle, probe fitting, 
probe liner, and front half of the filter holder by washing these components with acetone and placing the 
wash in a sample container. Deionized distated water may bs used instead of acetone when approved by 
the Administrator and shall be used when specified by the Administrator, in these cases, save a water 
blank, and follow the Administrator's directions on analyas. Perform the acetone rinse as follows: 

Carefully remove the probe nozzle, and clean the inside surface by rinsing with acetone from a wash bot
tle and brushing with a Nylon bristle brush. Brush until the acetone rinse shows no visible particles, after 
which make a final rinse of the inside surface with acetone. 

Brush and rinse the inside parts of the Swagelok fitting with acetone in a simiiarway until no visible parti
cles remain. 
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Rinse the probe liner with acetone by tilting and rotating the probe while squirting acetone into its upper 
end so that all inside surfaces will be wetted with acetone. Let the acetone drain from the lower end Into 
the sample container. A funnel (glass or palyethylene) may be used to aid in transferring liquid washes to 
the container. Follow the acetone rinse with a probe brush. Hold the probe in an Inclined posrtion. squirt 
acetone into the upper end as the probe brush is being pushed with a tunsting action ttirough the probe; 
hold a sample container underneath Die lower end of the probe, and catch any acetone and pafticutete 
matter that is brushed from the probe. Run the brush through the probe three times or rhbre until no 
visible PM is carried out with the acetone or until none remains in the probe liner on visual inspectiorL ' . 
With stainless steel or other metal probes, run the brush through Irr the above prescribed manner at least 
six times since metal probes have small crevices in which particulate matter can be entrapped. Rinse the 
brush with acetone, and quantitatively collect these washings in the sample container. After the brushing, 
make a final acetone rinse of the probe as described above. 

It is recommended that two people clean the probe to minimize sample losses. Between sampling runs, 
keep brushes dean and protected from contamination. 

After ensuring that all joints have been wiped dean of silicone grease, clean the inside of the front half of 
the filter holder by nibbing the surfaces with a Nylon bristle brush and rinsing with acetone. Rinse each 
surface three times or mora if needed to remove visible particulate. Make a final rinse of the brush and 
filter holder. Carefully rinse cut the glass cyclone bypass, also (or cyclone if applicable). After all acetone 
wasNngs and particulate matter have been collected In the sample container, tighten the lid on the sample 
container so that acetone will not leak out when It is shipped to the laboratory. Mark the height of the fluid 
level to determine whether leakage occurred during transport Label the container to identify dearfy its 
contents. 

Container No. 3. Note the color of the indicating silica gel to determine whether it has been completely 
spent and make a notation of its condition. Transfer the silica gel from the fourth imprnger to its origiriat 
container, and seal. A funnel may make it easier to pour the silica gel virithout spilling. A rubber police
man may be used as an aid in removing toe silica gel from the impinger. It is not necessary to remove the 
small amount of dust particles that may adhere to the impinger wall and are difficult to remove. Since the 
gain in weight is to be used for moisture calculations, do not use any water or other liquids to transfer the 
silica gel. If the initial weight of the silica gel was taken while in the impinger, the post weight should be 
taken likewise. 

impinger Water. Treat the impingers as follows: Make a notation of any color or film In the liquid catch. 
Measure toe liquid ttiat is in the first three impingers to within 1 mL by using a graduated cylinder or by 
weighing it to within 0.5 g by using a balance (if one is available). Record the volume or weight of liquid 
present This information is required to calculate the moisture content of the effluent gas. 

Discard the liquid after measuring and recording the volume or weight, unless analysis of the impinger 
catch is required. 

If a different type of condenser is used, measure the amount of moisture condensed either volumetrically 
or gravimctrically 

Whenever possible, containers should be shipped in such a way that they remain upright at all times. 

5.3 Sample Recovery Equipment. 

5.3.1 Probe-Liner and Probe-Nozzle Brushes. Nylon bristle brushes with stainless steel wire handles. 
The probe brush shall have extensions (at least as long as the probe) of stainless steel, Nylon. Teflon, or 
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simParty inert material. The brushes shaO be properly sized and shaped to brush exit the probe liner and 
nozzle. 

5.3.2 Wash Bottle. One. A polyethytene or Teflon wash bottle ma/be used. R Is recommended that the 
ar^tone be poured directly from the glass reagent bottle Into the wash bottle. 

5.3.3- Sample Storage Containers. Chemicall/ resistant, borosilicata glass bottles, for acetone washM, 
500-mL or 1000'mL Screw cap liners shall either be rubber-bacted Teflon or be constructed so as to be 
leak-free and resistant to chemical attack by acetone. (Narrow mouth glass bottles have been found to be 
1^ prone to leakage.} Alternatively, polyethylene bottles may be used. 

5.3.4 Petri Dishes. For filter samples, glass or polyethylene, unless otherwise spectfled by the Adminfs-
trator. 
5.3.5 Graduated Cylinder and/or Balance. To measure condensed water to within 1 mL or 1 g. Grad
uated cylinders shall have subdivisions no greater than 2 mL Most laboratoiy balances are capable of 
weighing to the nearest 0.5 g or less. 

5.3.6 Plastic Storage Contafners. Air-tight containers to stone silica gel. 

5J.7 Funnel and Rubber Policeman. To aid in transfer of silica gel to container; not necessary If silica 
gel is weighed in the field. 

5-3.8 Funnel. Glass or polyethylene, to aid in sample recovery. 

5.4 Analysts Equipment: 

5.4.1 Glass Weighing Dishes. 

5.4.2 Desiccator. 

5.4.3 Anatyticai Baiance. To measure to within 0.1 mg. 

5.4.4 Balance. To measure to within 0.5 g. 

5.4.5 Beakers. 250-mL 

5.4.6 Hygrometer. To measure the relative humidity of the laboratory environment. 

5.4.7 Temperature Gauge. To measure the temperature of the laboratory environment. 

5.5 REAGENTS 

5.5.1 Sampling. The reagents used in sampling are as follows: 

5.5.2 Filters. Glass fiber filters, without organic binder, exhibiting at least 99.95 percent efficiency 
(<0 05 percent penetration) on 0.3-micron dioctyl phthalate smoke particles, 

5.5.3 Silica Gel. Indicating type. 6- to l(3-mesh. if presriously used, dry at 175°G {350°F) for 2 hours. 
New silica gel may be used as received. Alternatively, other types of desiccants (equivalent or better) may 
be used, subject to the approval of the Administrator. 
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5.5.4 Water. When analyst of the materfal caught in the imptngers is required, daonized distined water 
shaif be used. Run blanks prior to field use to eliminate a high blank on test samples. 

5.5 J Crushed lee. 

5.6.5 Stopcock Grease. Acetone-insoluble, heat-stable silicone grease. This is not necessary if screw-
. onconhectors with Teflon sleeves, or similar, are used. Attematlvely. other types of stopcock grease, ipay' 

be us«i, subject to the approval of the Administrator. 

5.6 Sample Recovery. Acetone-reagent grade, ^0.001 percent residue, in glass bottles—is required. 
Acetone from metal containers generally has a high residue blank and should not be. used. Sometimes, 
suppliers transfer acetone to glass bottles from metal containers; thus, acetone blanks shall be run prior to 
field use and only acetone with low blank values (sQ.OOl percent) shall be used. In no case shall a blank 
value of greater than 0.001 percent of the weight of acetone used be subtracted from the sample weight 

5.7 Anal^is. Two reagents are required for the analysis: 

5.7.1 Acetone. Same as sample recovery: 

5.7Oesiecant. Anhydrous calcium sulfate, indicating type. Aitematlvely, other types of desiccants may 
be used, subject to the approval of the Administrator. 

6.0 PERFORMANCE FREQUENCY 

This procedure is to iae used as necessary to conduct testing specified in SECTION 3.0. 

7.0 RESPONSIBIUTIES 

This procedure s owned by the Shaw Air Quality Services Group, it is the responsibility of the Air Quality 
Services Group, Field Engineering, to update this manual every January, on an annual basis. 

6.0 DOCUMENTATION AND REPORTING 

All ^mple and traverse documentation required by this procedure shall be placed in project files. 

% 
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1.0 SUBJECT 

DETERrWINATION OF METALS EMISSIONS FROM STATIONARY SOURCES (EPA 
METHOD 29) 

2.0 PURPOSE 

This melhad is appOcable to the determination of antiinony (Sb), arsenic (As), barium (Ba), beryllium (Be), 
cadmium (Cd), chromium (Cr), cobalt (Co), copper (Cu), lead (Pb). manganese (Mn). meicuiy (Hg), nicki^ 
(Ni), phosphorus (P), selenium (Se). silver (Ag), thallium (71), and zinc (Zn) emissions from stationary 
sources. This method may be used to determine particulate emissions in addition to the metals' emis
sions if the prescribed procedures and precautions ate followed. 

Hg emissions can be measured, aitemativeiy, using EPA Method 101A of Appendix B, 40 CFR Part 61. 
Method 101-A measures only Hg but K can be of special interest to sources which need to measure both 
Hg and Mn emissions. A stack sample is withdrawn isokinetically from the source, particuJate emissions 
are collected in the probe and on a heated filter, and gaseous emissions are then cotiected in an aqueous 
acidic solution of hydrogen peroxide (analyzed for ail metals Including Hg) and an aqueous acidic solution 
of potassium permanganate (analyzed only for Hg). The recovered samples ana digested, and appropri
ate fractions are anaf^ed for Hg by cold vapor atomic absorption spectroscopy (CVAAS) and for Sb, As, 
Ba, Be, Cd, Cr, Co. Cu, Pb. Mn, Ni, P. Se. Ag, Tl, and 2n by inductively coupled argon plasma emission 
spectroscopy (ICAP) or atomic absorption spectroscopy (AAS). Graphite furnace atomic absorption spec
troscopy (GFAAS) is used for anaiysis of Sb, As, Cd, Co, Pb, Se, and Tl if these elements require greater 
anaiytical sensitivity than can be obtained by ICAP. If one so chooses, AAS may be used for analysis of 
all fisted metais if the resulting in-stack method detection limits meet the goal of the testing program. 
Similarly, inductively coupled plasriia-mass spectroscopy (ICP-MS) may be used for analysis of Sb, As, 
Ba. Be. Cd, Cr. Co, Cu. Pb. Mn, Ni. As, Tl and Zn. 

3.0 SCOPE 

Tliis procedure shall be followed when performing compliance testing of stationary sources under the 
Clean Air Act. or where otherwise required as part of a regulatory compliance demonstration. 

This procedure incorporates by reference 40 Code of Federal Regulations (CFR), Part 60, Appendix A, 
Method 29 in its entirety. 

Any test-specific modification to this method must be specifically documented in a written request or report 
(e.g.. Trial Burn Plan. Compliance Test Plan), and that request must be approved by the governing regula
tory agency. 

4.0 REFERENCES 

4.1 External References 
40 Code of Federal Regulations (CFR). Part eo, Appendix A. Method 29. 

4.2 Related SOPs 
SHAW-SOP-005 
SHAW-SOP-201 
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5.0 PROCEDURE 

£.1 Pretest Preparation. Follow tha same general procedure given in Method 5 (SHAW-SOP-005J,. ex
cept that, unless particulate emissions are to be determined, the fitter need not be desiccated or weighed. 

5.1.1 Special Glassware Cleaning Procedures for Metais Sampling Trains applicable to this, or am '' 
other Metals Test Method. 

Rinse with Hot Tap Water > 
Wash in Hot Soapy Water 
Rinse with Tap Water 3 times 
Rinse with D1 Water 
Soak in 10% Nitric Acid for a minimum of 4 hours 
Rinse with 01 Water 3 times 
Rinse with Acetone 
Air Dry 
Seal Openings with ParafUm 

6.1.2 Equipment and Supplies 

6.1.2.1 Reagents 
Filters - Use filters without organic binders and containing less than 1.3 ng/in.' of each of the metals to be 
measured. High-purity quartz-fiber filters are recommended. 

HNGj/HjOj Absorbing Solution, 5 Percent HNO,;iO Percent HjOj - While stirring, carefully add 50 mL 
of concentrated HNO3 to a lOOG-mL volumetric fiask containing approximately 500 mL of water; then 
while stirring, carefully add 333 mL of 30 percent H^a. Dilute to volume with vrater. Mix well. This 
reagent shall contain (ess than 2 ng/mL of each target metal. 

Acid KMnO« Absorbing Solution, 4 Percent KMnO* <WA/), 10 percent H2/SO4 (VAf) - Prepare fresh 
daily. While stirring, carefully mix 100 mL of concentrated Hj/SO* into approximately 800 mL of water; 
fhen add water while stirring to make a volume of 1 liter this soiution is 10 percent H2/S0« (VTV) 
Dissolve, while stirring, 40 g of KMn04 into 10 percent H2/SO« (V/V) and add 10 percent H2/SO4 (V/V) 
while stirrrng to make a volume of 1 Titer. Prepare and store in glass botfies to prevent degradation This 
reagent shall contain less than 2 ng/mL of Hg. 

Precaution: To prevent autocatalytic decomposition of the permanganate solution, filter the solution 
through Whatman 451 filter paper. 

NOTE; The storage bottle must have a No. 70-72 hole drilled in the cap to vent the bottle and prevent 
pressure buildup. 

HNO„ 0.1 N - While stirring, add 6.3 mL of concentrated HNO3 {70 percent) to a flask containing 
approximately 900 mL of water. Diiute to 1000 mL with water. Mix wefl. This reagent shall contain less 
than 2 ng/mL of each target metal. 

HCr, 8 N - While stirring, carefully add 690 mL of concentrated HCI lo a flask containing 250 mL of water. 
Dilute to 1000 mL with water. Mix welL This reagent shall contain less than 2 n^mL of Hg. 
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5.1^2 Sample Train Components - Same as Method 5, except use glass or quartz-glass nozzles to 
prevent contamination. 

5.1.3 Preliminary Determinations. Same as Method 5 (refer to SHAW-SOP-005). 

5.1.3.1 Preparation of Sampling Trala 
Set up the santpling train as shown In Rgure 29-1. Follow the same general procedures given In Math- ... 
od 5, except place 100 mL of the HN03/H202 soluffcn in each of the second and third implngers (If the op' 
tional empty first fmpinger is used) as shown in Figure 29-1, Place 100 mL of the acidic KMnO* abaorl^g 
solution in each of the flRh and sixth implngers as shown in Rgure 2B-1. and transfer approximately 200 
to 300 g of pra-weighed silica gel Ifom its container to the last impinger. After the train Is constnided, 
weigh each impinger to within 0.5 grams. Record the weights on field lab data sheets. 

Based on the specific source sampffng conditions, the use of an empty first impinger can be eiiminated if 
the moisture to be collected In the implngers will Ije less than approximately 100 mL. 

If Hg at\alysis will not be performed, tita fourth, fifth, and stadh implngers as shown in Figure 29-1 are not 
required. 

To irvsure leak-free sampling train connections and to prevent possible sample contamination pnobtems, 
use Teflon tape or other non-contaminating material instead of silicone grease. 

Precaution: Exercise extreme care to prevent contamination within the train. Prevent the acidic KMn04 
from contacting any glassware that contains sample material to be anal/zed for Mn. Prevent acidic HjOz 
from mixing with the acidic KMn04, 

Leak-Check Procedures. Follow the leak-check procedures given in Method 5 (Refer to SHAW-SOP-
005), Pretest Leak-Check, Leak-Checks During the Sample Run. and Post-Test Leak-Checks. 

5.2 Sampling Train Operadon. Follow the procedures given in Method 5 (refer to SHAW-SOP-005). 
When 5ampflr>g for Hg, use a procedure analogous to that described in Section 7.1.1 of Method lOlK 40 
CFR Part 61, Appendix 8. if necessary to maintain the desired color in the last acidified permanganate 
impinger. For each run, record the data required. 

5.3 Calculation of Percent Isokinetic. Same as Method 5 (refer to SHAW-SOP-005). 

5.4 Sample Recovery 

5.4.1 Begin cleanup procedures as soon as the probe is removed from the stack at the end of a sampling 
period. The probe shouid be allowed to cool prior to sample recovery. When it can be safely handled, 
wipe off all external particulate matter near the tip of the probe nozzle and place a rinsed, non-contami
nating cap over the probe nozzle to prevent losing or gaining particulate matter. Do not cap the probe tip 
tightly while the sampling train is cooling; a vacuum can form in the filter holder with the undesired result of 
drawing liquid from the impingers onto the filter. 

Before moving the sampling train to the cleanup site, remove the probe from the sampling train and cap 
the open outlet Be careful not to lose any condensate that might be present Cap the filter inlet where 
the probe was fastened. Remove the umbilical cord from the last impinger and cap the impinger. Cap the 
filter holder outlet and impinger inlet Use non-contaminating caps, whether ground-glass stoppers, plastic 
caps, serum caps, or Teflon tape to close these openings. 
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Alternatively, the foDcwIng procedure may tjo used to disassemble the train before the probe and filter 
holder/oven are completely cooled; Initially disconnect the filter holder outletfimplnger inlet and loosely 
cap the open ends. Then disconnect the probe from the later holder or cyclone inlet and loosely cap the 
open ends. Cap the probe tip and remove the umbiTicar cord as previously descried. 

Transfer the probe and filter-impinger assembly to a cleanup area that Is dean and protected from the • 
•• wind and othd- potential causes of contamination or losa of .Bie sample. Inspect Ihe train before and dipy. 

ing disa^mbly and note any abnormal condKions. Take special precautions ID assure that all the items 
necessary fbr recovery do not contaminate the samples. The sample Is recovered and treated as (bllows 
(see schematic In Figures 28-2a and 29-2b}: 

5.4.2 Container No. 1 (Sample Filter) Pbstic Petrf Dish. Carefrjlfy remove the filter from the filter holcter 
and place it in its labeled petri dish container. To handle the filter, use either add-washed polypnopylena 
or Teflon coated tweezers. If it is necessary jto fotd the filter, make certain the particulate cake is insids 
the fold, carefully transfer the filter and any particulate matter or filter fibers that adhere to the filter holder 
gasket to the peiri dish by ising a dry (add-deaned) nyion bristle brush. Do not use any metal-containfrig 
materials when recovering this train. Seal the labeled petrf dish. 

5.4.3 Coniainer No. 2 (Acetone Rinse) Amber Glass Bottle with Teflon-Lined Lid. Perform this proce
dure only If a determination of particulate emissions is to be made. Quantitattvely recover particulata mat
ter and any condensate froni the probe nozzle, probe fitting, probe Iner, and front half of the filter holder 
by washing these components with a total of 100 mL of acetone, while simultaneously taking great care to 
see that no dust on the outside of the probe or other surteces gets in the sample. The use of exactly 
100 mL is necessary for the subsequent blank correction procedures. Distilled water may be used instead 
of acetone when approved by the Administrator and shall be used when specified by the governing regula
tory agency: in these cases, save a water blank and follow the governing regulatory agency's directions on 
analysis. 

Carefully remove the probe nozzle, and dean the inside surface by rinsing with acetone from a wash bot
tle wtiile brushing with a non-metallrc bmsh. Brush until the acetone rinse shows no visible particles, then 
make a final rinse of the inside surface with acetone. 

Brush and rinse the sample exposed inside parts of the probe fitting with acetone in a similar way until no 
visible paitides remain. Rinse the probe liner with acetone by tilting and ratatrng the probe while squirting 
acetone into its upper end so ttrat aii mstde surfaces will be wetted with acetone. Allow the acetone to 
drain from the lower end into the sample container. A funnel may be used to aid in transferring liquid 
washes to the container. Follow the acetone rinse with a non-metaflic probe tirush. Hold the probe in an 
incltned position, squirt acetone into the upper end as the probe brush Is being pushed with a twisting ac
tion three times through the probe. Hold a sample container underneath the lower end of the probe, and 
catch any acetone and particulate matter which is brushed through the probe until no visible particulate 
matter is carried out wrth the acetone or unlit none remains in tiie probe liner on visual inspection. Rinse 
the brush with acetone, and quantitatively collect these washes irr the sample container. After the brush
ing, make a final acetone rinse of the probe as described above. 

It is recommeMided that two people clean the probe to minimize sample losses. Between sampling runs, 
keep brushes clean and protected from contamination. Clean the inside of the front-half of the filter holder 
by rubbing the surfaces with a non-mefallic brush and rinsing with acetone. Rinse each surface three 
times or more if needed to remove visible particulate. Make a final rinse of the brush and filter holder. Af
ter all acetone washes and particulate matter have been collected in the sample container, tighten the lid 
so that acetone will not leak out when shipped to the laboratory. Mark the height of the fluid level to deter
mine whether or not leakage occurred during transport Clearly label the container to Identify its contents. 
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5<4w4 Container No. 3 {Probe Rinse; Polyetliylene Bottle. Keep the probe assembly clean and free from 
contamination during the probe rinse. Rinse the probe nozzle and fitb'ng, probe liner, and front-half of the 
filter holder thoroughly with a total of 100 ml of 0.1 N HNO3, and plaoe the wash into a sample storage 
container. 

NOTE. 
Perform the rinses as applicable and generally as described. Taking care that dust on the outside of this 
probe or other exterior surfaces does not get into the sample. 

Carefully remove the probe nozzle, and rinse the inside surfaces with 0.1 N HNO3 from a w»h bottle while 
brushing with a Nylon-bristle brush. Brush until the O.t N HNOg rinse shows no visible particles, then 
make a final rinse of the inside surface. 

Brush and rinse with 0.1 N HNO} the inside parts of the Swagelok fitting in a sirnllar way until no visible 
partides remain. 

Rinse the probe liner with 0.1 N HNO3. While rotating the probe so that all inside surfaces wiU be rinsed 
with 0.1 N HNO3. tilt the probe, and squirt 0.1 N HN03 into its upper end. Let the 0.1 N HNO3 drain lirom the 
lower end into the sample container. The tester may use a glass funnel to aid in transferring liquid washes 
to the container. FaJlow the rinse with a probe brush. Hold the probe In an inclined position, squirt 0.1 N 
HNO3 into the upper end of the probe as the probe brush is being pushed with a twisting action througli die 
probe; hold the sample container underneath the tower end of the probe, and catch any 0.1 N HNOj and 
sample matter that is brushed from the probe. Run the brush through the probe three times or more until 
no visible sample matter is carried out with the 0.1 N HNO3 and none remains on the probe liner on visual 
inspection. Rinse the brush with 0.1 N HNOs. and quantitatively collect these washes in the sample con
tainer. After the tmjshing, make a final rinse of the probe as described above.' 

It Is recommended thai two people clean the probe to minimize loss of the sample. Between sampling 
runs, keep brushes clean and protected from contamination. 

Brush and rinse with 0.1 N HNO3 the inside of the front half of the filler holder. Brush and rinse each sur
face three times or more, if needed, to remove visible sample matter. Make a final rinse of the brush and 
filter holder. After all GIN HNOj washes and sample matter are collected in the sample container, tighten 
the lid on the sample container so that the fluid will not leak out when it is shipped to the laboratory. Mark 
the height of the fluid level to determine whether leakage occurs during transport Label the container to 
Identify its contents clearly. 

Record the volume of the rinses. Mark the height of the fluid level on the outside of the storage container 
and use this mark to determine if leakage occurs during transport. Seat the container, and clearly label 
the contents. Finally, rinse the nozzle, probe liner, and front-half of the filter holder with water followed by 
acetone, and discard these rinses. 

Prior to sample recovery, weigh each impinger to within 0.5 grams to determine moisture gain. 

5.4.5 Container No. 4 (Implngers 1 through 3. Moisture Knockout Impinger. when used, HN03/H202 
Impingers Contents and Rinses). Due to the potentially large quantity of liquid involved, the tester may 
place the impinger solutions from Impingers 1 through 3 in more than one container, if necessary. Record 
the weight This information is required to calculate the moisture content of the sampled flue gas. Trans
fer contents of each impinger to a sample container. Clean each of the first three impingers. the filter 

N:a\AQs soPSwcflSOP.DOC i Page 5 of 10 
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. 

support, the back half of the filter housing, and connecting glassware by thoroughly rinsing with 100 mL of 
0.1NHNO,. 

5.4.6 Container Nos. SA <0.1 N HMO,) Poiyethylene Bottle. 58 (KMn04/H2SO< absorbing solution} 
Amber Glass Bottle with Teflon-Uned Ud. and 5C (8 N HCI rinse and dilutian) Poly^tene Bottle. 

When sampling fbr Hg. pour aH the liquid from the impinger (normally Imphger Ma 4) that Immediaii^ 7 . 
preceded the two permanganate impingers into Container No. SA. Rinse the impinger with 0.1 N HNQ> " ' • 
and place this rihae in Container No. SA. 

Pour all the liquid from the two permanganate impingers Into Container No. SB. Using fresh addlffed 
. KMn04 solution for aU rinses (approximately 33 mL per rinse), rinse the two permanganate impingers wid 

connecting glassware a minimum of three times. Pour the i^ses info Container Noi SB, carefully assuring 
transfer of all loose precipitated materials from the two impingers. SlmHariy. using 100 mL total of water, 
rinse the permanganate impingers and connecting glass a minimum of three b'mes, and pour the rinses 
into Container 5B, carefuHy assuring transfer of any loose precipitated material. Marie lha he^ht of (he 
fluid level, and clearly label the contents. NOTE: Because of the potential reaction of KMn04 with add. 
pressure buildup can occur in the storage bottles. Drili a No. 70-72 hole In the cap and liner to vent the 
bottle and reiieve pressurti buildup. 

If no visible deposits remain after the water rinse, no further rinse is necessary. However, if deposits re
main on the Impinger surfaces, wash them wHh 25 mL of 8 N HCI. and place the wash in a separate sam
ple container labeled No. 50 containing 200 mL of water. First, place 200 mL of water In the container. 
Then wash the Impinger waifs and stem with the HCI by lumtng the impinger on fts side and rotating it so 
that the HCI contacts all Inside surfaces. Use a total of only 25 mL of 8 N HO! for rinstno both oermanoa-
na.te [mpinqers combined. Rinse the first impinger. then pour the actual rinse used for the first impirigd-
into the second impinger for its rinse. Finally, pour the 25 mL of 8 N HCI rinse carefully into the container. 
Mark the height of the fluid level on the outside of the container to determine If leakage occurs during 

transport. 

5.4.7 Container No, 6 (Silica GeJ). Note Ihe color of the indicating silica gel to determine whether It has 
been completely spent and make a notation of its condition. Transfer the silica gel from its impinger to Its 
original container and seal it. 

5-4.8 Container No. 7 {Acetone Blank). If particulate emissions are to be deterttiined, at feast once 
during each field test, place a 100-mL portion of the acetone used in the sample recovery process into a 
labeled container and seal the container. 

5.4.9 Container No. 8 (0.1 N HNOj Blank). At (east once during each field test, place 300 mL of the 0.1 
N HNOj solution used in the sample recovery process into a iabeted container'and seal the container. 

5.4.10 Container No. 9 (AN Hcl). At least once during each field test, place 100 mL of the BN He! 
solution used in the sample recovery process into a labeled container and seal ttie container. 

S.S Calitiratlon 
Maintain a laboratory log of ail calibrattons. 

5.5.1 Sampling Train Calibration. Calfcrate the sampling train components according to the indicated 
sections of Method 5(Refer to SHAW-SOP-005); Probe Nozzle; Pitot Tube; fi/letering System; Probe 
Heater; Temperature Gauges; Leak-Check of the Metering System; and 8arQrr.oter. 

N.\3VAOS snpSM.«3sap.ooc ^ Page 6 of 10 
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SHAW-SOP-029 Creaied; t2/23/S9 
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Revision: 1 Reviewed by. CB 
Dale; 1/28/03 

Revised; 1/2BA}3 

6.0 PERFORMANCE FREQUENCY 

This procedure is to be used as necessary to conduct testing specified in SECTION 3.0. 

7.0 RESPONSIBILITIES 

Thispro^'durels'o^ed by the Shaw AJT Quality Sennits Itis'the tatipbhsibilityofthe AlfQudi^' -
Services Group - Reld Engineering, to update this manualln January, on an annual basts. 

8.0 DOCUMENTATION AND REPORTING 1 . 

All test documentation required by this procedure shall be placed in project files. • 

% 

N:\3yi1QS SOPSWI39SOP DOC 
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Data; 1/26/03 
RcKH^r 1/23A3 

ii«Te« Pmv 

' V ' ' 
• / '.•^ r: 

Figure 29-1 Sampling train. 
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Probe Liner and 
Ncjzzle 

Rinse with 
acetone 

Bnish liner with 
nonmetallic bnish 
4 rinae with 
acetone 

Check liner to see 
tf particulate is 
removed; if not, 
repeat step above 

Rinse three 
times vrith 
0.1 NHNO3 

Front Half 
of Filler 
Housing 

Brush with 
nonmetallic 
brush and 
rinse with 
acetone 

Rinse three 
times with 
0.1 NHNQ, 

FH 
or 

AR 
(2) 

Fnter 

Carefuliy re
move inter 
from support 
with TeAon-
ooated tweez
ers and place 
in petd dish 

Brush loose 
partrculats onto 
liiter 

Seat Petri dish 
with tape 

F 
(1) 

* Number is parentheses indicates container number. 

Figure 29-2a. Sampie recovery scheme. 

% 

Filter Support 
and Back 

HalfofRlter 
Housing 

Rinse three 
times Mipth 
0.1 N HNOa 

1st Impinger 
(empty at 

beginning of 
test) 

Measure 
impinger 
contents 

Empty the 
contents into 
container 

Rinse three 
times with 
0.1 N HNO3 

BH 
(4) 

2nd & 3rd 
impingers 

(HNQaf 
HzSQj) 

Measurd^-. -* A,-
irhpinger -
contents 

Empty the 
conienis into 
container 

Rinse thnae 
limes wllh 
0.1 N HNO3 

N SOPS\M2gSaP.DOC 
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# 

4th Impinger (Empty) & 5th 
and 6lh Impingers 
(acldinedKMn04) 

Measure fm 

r 
Empty Impinger No. 4 
contents into container 

Rinse with 100 mL 
0.1 N HNO3 

0.1 N HNOj 
(5A) 

KMnOj 
(SB) 

linger contents 

1 
Empty Impinger No. 5 & No. 

contents into container 

Rinse three times with 
permanganate reagent, then with 

water 

Ramove any residue with 25 mL 
8 N HCt solution 

8 N HCI 
(5C) 

Last Impinge 

Weigh for motsture 

Discard 

Figure 29-2b. Sample recovery scheme 
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i 
Title: E-2 
Date: 8/7/03 

CALIBRATION PROCEDURES AND RESULTS 

of the ̂ u'tpment used Is calibrated in accordance with the procedures diitT! '* 

fined in the Quality Assurance Handbook far Air Pollution Measurement Systems. 

time Ml-* The following pages describe these procedures and include the data she^. 

P *EPA 600/R-94/038C. 

Genenc.«pp*EHsin 
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"ntfe; E-2 ' 
Date: 8/7/03 

Nozzle Diameter 

Each nozzle used in these tests is calibrated by making three separate mea

surements and calculafing the average. If a deviation of more than 0.004 inch is found 

between any two measurements, the nozzle is either discarded or reamed oiit and re-

measured. A micrometer.is used for measoring. These calibration data are shown in 

the following Nozzle Calibration data sheet(s). 

% 

E-3 



A Shaw jhe Shaw Group Inc. 

NOZZLE CALffiR4TI0N 

Client: Cj^Cgr^ f~\ctrfc>QrS 
Date: 

Project No.; 

Calibrated by: 

Nozzle IX). Dl in. D2in. DSin. AD in. D Avg. 

. OCf 

1 
Where: 

D 1,2,3 

AD 

D Avg. 

nozzle diaaieter measured on a different diameter, in. 
Tolerance = measure witliiii 0.001 in. 

maximum dilTercnce in any two measurements, in. 
Tolerance = 0.004 in. 

average of D1, D2, and D3 

M WTDNsm Qoottr *. 1002 
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Tltie: E-2 
Date; 8/7/03 

Pitot Tube Calibration 

Each pitot tube used in sampling is constructed by ITAQS and meets all require

ments of EPA Method 2, Section 4.1.* Therefore, a baseline coefficient of 0.84 is as

signed to each pitot tube. The following pages show the alignment requirements of 

Method 2 and the Pilot Tube Inspection Data Sheet(s) for each pitot tube used during 

the test program. 
n-

% 
40 CFR 60, Appendix A. 

Goncoc. o pplH Twin 
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9 
A Shaw" 

Shi^W. E.& (Inc. 
'Pi'totTube No. 

Date: 

PrrOT TUBE INSPECTION DATA SHEET 

504 
1/2/03 Inspector J. Neese 

1 
Ch Pi fc 

1 desrees '• degrees deitrees degrees it-.-. 

0 2 2 1 

I <i<r <10* < 6* 

11 Dt inches P Inches l-OSOt inches 1.50 Dt Inches 

1 0.376 0.9U2 0.3048 0.564 

1 0.185 sot <0.380 

1 r degrees <y degrees 

0 

P sin (r) inches 1 P Sin (q>) inches | 

0 

<y degrees 

0 0 0 

< 0.125 < 0.03125 1 

fl P^ inches Pj inches P, - PJ inches Meet Specification? 

0.442 0.445 -0.003 VES 

|. 1.05 Ot < Pi< 1.50 O, 1.05D, < Pt< 1.50 p, S 0.010 

Checked by: Date: '/h7 hi 
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p Trtle; E-2 
Date: 8/7/03 

Dry Gas Meter and Orifice Meter 

The following page shows the Calibration Setup used for the Initial and post-test 

calibration, h wet-test meter with a 2-cubic-feef-per-mrnute capacity and ±1 percent 

accuracy is used/ The pump Is run for approximately 15 minutes at an orifice manome;-

ter setting of 0.5 in.H20 to heat up the pump and wet the interior surface of the wet-test 

meter. The infonnation in the following example Calibration Data Sheet Is gathered for 

" the initial calibration; the ratio of accuracy of the wet-test meter to the dry-test meter •' - • 

and the AH@ are then calculated. 

Post-Test Meter Calibration Check 

A post-test meter calibration check is made on each meter box used during the 

test to check its accuracy agairtet the last calibration check. This post-test calibration 

must be within ±5 percent of the initial calibration. The Initial calibration Is performed as 

described In APTD-0576. The post-test calibration Is performer by the same method. ' 

Three calibration runs are made by using the average orifice setting obtained during 

each test run and setting the vacuum at the maximum value obtained during each test 

run. The post-test calibration check indicated that all three runs for each meter box 

were within the ± 5 percent range allowed by EPA Method 5.* 

The Particulate Sampling Meter Box Initial Calibration and Post-Test Calibration 

data sheets are included in the following pages. 

% 
* 40 CFR 60, Appendix A. 

ConM»lC»PP\ejS«IH 
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rr 
I 
CO 

Shauv' 
ShawE&Unc. METER BOX INITIAL CALIBRATION 

Pate: mm Meter BOKNO^ FT-IO 
Barometric Presture, (Pbar); Z^.8S Caflbfator. Heeie' 

wtt<bM3/]U» 

Orince wettest Drygai Temperetuiea 
manonieter meter meter Wet test Cry can meter 

eetUng* voluma volume meter miet outlet Averaga. Vinium Duration 
Run AH VW Vd Tw Tdl Tdo Td ; aetdng** orrun,0 
Na In, H30 ro no •P •F *F *F ln.Hii Stt€ 

1 
iiiiiiiiiiipjiiiiiiy liiiiiliiiiii 

9.000 
433.007 71 TO 71 PH 

13 
iiiiii 

4 1 
iiiiiiiiiiipjiiiiiiy liiiiiliiiiii 

9.000 430.070 71 70 71 7X0 1 10 13 
iiiiii 

4 

2 1.00 10,000 
430.119 71 79 71 liiilliiii pi||| iiiiiliiiiii' 

34 2 1.00 10,000 440.340 71 79 73 74.0 1 10 pi||| iiiiiliiiiii' 
34 

44X015 Tt 79 1 1 " jiiiiiiiiiiiPi ij; lliiilii 
3 1,90 10.000 450.743 71 00 1 1 72 78,8 1 10 1 IS 28 

4 
siiilliiiiiiiiiil 

2^00 
liiiiliiiliiiii 

11,000 
460.027 71 80 1 72 1 

4 
siiilliiiiiiiiiil 

2^00 
liiiiliiiliiiii 

11,000 471.189 71 80 1 71 1 7X8 1 10 1 14 1 32 

8 3.00 
471.732 71 80 I 71 

7X0 
iilliiiili 

10 1 10 8 3.00 10.000 4B1.B22 71 70 1 70 7X0 
iilliiiili 

10 1 10 • 
0 4,00 

iliiiiillliiliiiiii 
10.000 

482,304 71 70 70 
78a '1 

iliiiifiiiii! 
10 1 9 

iiiii 
12 0 4,00 

iliiiiillliiliiiiii 
10.000 402401 71 81 71 78a '1 

iliiiifiiiii! 
10 1 9 

iiiii 
12 

Run No, AHS <VW}tPlMir|[T(H^O) 
0M)(Pi»rtAHf13.8)(TwHeO| 

1 
2 
3 
4 
5 
B 

0.BB1 
0.9B2 
0,903 
0,99Z 
0.991 
0.088 

L94 
1.05 
Z02 
1,9? 
1,90 
1.92 

AHtt. /0.0319tAH> a 
(Piiar](r(H4aO| 

|n>tf*40OI <g) 
VW 

Preleel 
average 0,091 1.98 

Difference** 0,003 DJDT 

* .Y must not devlateBy mora than ilLOZir. 
&K® must not deviate by men'than nt.iB mraragok 



ip 
Shaw 
Shaw E & I, Ina METER BOX POST-TEST CAUBRAT10N 

Date; S/3/03 Meter Box No.: FTwia 
Barometrtc Pressure, (Pbar): 2B.'U tnlllalY; 0.991 

Plaint: Clean Hartiors Project No.* 946142-01 
Project Manager: DO CaUbrotor: Oil 

% 

1.95 

tn 
I 

VD 

Run 

Oriflce 
manometer 

setOr^' 
AH 

Wettest 
meter 

volume 
Vw 

Dry gas 
meter 
volume 

Vd 

Wettest 
meter 

Tw 

Temperatufes 

Inlet 
Tdl 

Drygaametsr 
Outlet 
Tdo 

Avenge 
Td 

Vdowim 
setHng'^ 

OuradDf^ 
of run, g 

1 'I'.OO 10.000 
78.952 72 81 1 74 

7M 
mm 

9 
jilliiiiil 

13 38 1 'I'.OO 10.000 59.109 72 87 1 76 7M 
mm 

9 
jilliiiiil 

13 38 

2 ' 'V,90 io.obb 
90.109 72 07 } 76 

83.0 
iiiiiiiiiii 

9 13 ] 39 2 ' 'V,90 io.obb 99.28} 72 91 1 76 83.0 
iiiiiiiiiii 

9 13 ] 39 

3 VBO" ''' 10.500 
98Ja3 72 91 1 78 

9 14 21 3 VBO" ''' 10.500 110.014 72 03 1 86 8B.S 9 14 21 

Run No. 

Post-test 
average* 

Dltterence 
from Pretest ***" 

0.694 
0.968 
0.969 

0,867 

0.006 

2.00 
2.00 
1.99 

2.00 

0.06 

' To be the average dH used during the test series. 
** To be the highest vacuum used during Ihe test series. 

*** Post-test Y must be within t0,06 bilOal Y. 
AY »{Posttest Y -mmal Y) / Initial Y 

Post-test AH® must be within iO.IS bi.N20 of the Inltal AHQ. 
AH® dltrerence • Posttest AHQ - Initial AH® 

y" (W>lffbar)frd*4Ml 
CS«)(Pbar+AHrt3.6MTw+460l 

AHe-JM21fimj$ 
(PbarJ(Tdt460j 

(TVW460I (fl> 
VW 

. Bimctwchid bir. 
Pate; 

. .V. 
r 

'J' - • 9/3AS, a48 PM 



9 
Title; E-2 
Date: 8/7/03 \ 

Stack Thermocoupfes 

Each thermocouple is calibrated by comparing it with an ASTM-3F thermometer 

at approximately 32®F, ambient temperature, 100°F, and 500°F. The thermocouple 

read within 1.5 percent of the reference thermometer throughout the entire range when 

expressed in degrees Rankine. If the slack gas is saturated with moisture, the thermo

couple is calibrated at 10° intervals between 70° and 180°F using a water bath. TTie 

thermocouple agreed within ±2°F of the reference thermometer over the entire range.- • < 

The thermocouples may be checked at ambient temperature at the test site to verify the 

calibration. Calibration data are included in the tbHowing Thermocouple Calibration 

Data Sheet(s). 

E-10 



Shaw^ 
;Shaw E&Vlnc. 

Stack Thermocouple 

Calibration Data Sheet 

Date: 1>3/03 Themiocouple Number 412 
Calibrator Neese Reference: ASTM 3-F 

- . . i . . . 

Reference 
Point Number Source* 

KCTerenco 
Thermometer 
Temperature 
(OegieuF) 

Thermooouple 
Temperature 

(OegreesF) 
Difference 
(Deg^MF) 

Percent 
Difference** 

1 1 34 34 0 0.00 

2 2 72 71 1 -0.19 

3 3 163 162 1 -0.16 

4 4 446 2 -0.22 . 

"Source l. Ice Bath 
2. Ambiant 
3. Water Bath 
4. Oa bath 

** Each percent difference must be less than or equal to 1 .SVa 

Checked By;_ Date: }~ Z'\ - "3 

% 
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Title: E-2 •' 
Date: 8/7/03 , 

Digital Indicators for Thermocouple Readout 

A digital indicator is caJibrated by feeding a series of millivolt signals to the input 

and comparing the indicator reading with the reading the signal should have generated. 

Error did not exceed 0,5 percent when the temperatures were expressed in degrees 

Rankine. Calibration data are included in the following Thermocouple Digital Indicator 

Calibration Data Sheet(s). 

E-I2 



# 

Shaw" 
StikwjE&CInc 

Date; 
Operator; 

12/10/02 Indicator: FT-10 

J. Neese 

Digital Indicator Calibration Data_Sheet 
Equivalent Tempereture, Dfgttat indicator 

Ta$t Polnl Number <TJ "F Temperature, Oa) *F Difference."% 

1 ** 0 2 -0.43 
1 ^ 

2 100 102 -0.36 

1 3 200 203 -0.45 
1 / 

4 300 302 -0.26 

5 400 401 -0.12 

6 500 502 -OJfl 

7 1000 1003 HD.21 

0 1300 1303 -0.17 j 

9 1600 1603 -0.15 1 
10 1900 

> 
1902 •0.08 N 

Percent difference must be less than or equal to 0.5% 

% DiffertoiCB = fT,, 'F-T a, 'F) 100 
(T,. 'F*4e0} 

Checked by: Date: 

% 
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m 
Title: E-2 
Date: 8/7/G3 

# 
Dry Gas Thermocouples ancf Impinger Thermocouples 

The dry gas Ihermocoupfes are calibrated by cjimparing them with an ASTM-3F. 

thermometer at approximately 32°F, ambient temperai^re, and a higher temperature 

between approximately 100" and 200"F. The thermocouples agreed within 5"F of the 

reference thermometer. The impinger thermocouples are checked in a similar manner 

at approximately 32 "F and ambient temperature, and they agreed within 2"F. The 

thermocouples may be checked at ambient temperature prior to the test series to verity 

calibration. Calibration data are included in the following Dry Gas Thermometer and 

Impinger Thermocouple Calibration Data Sheet(s). 

Cor«tic a|.|rti;2lsm 
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# 

^aw" Dry Gas Thermocouple 

Calibration Data Sheet 

Date: WlOfOZ Themiocouple Number FT-10 
Calibrator. J. Neese • Reference: ASTM 3-F 

Inlet 

• 
• • 

' ' ' 

Reference 
Point Nuiiibar Source" 

Kererence 
Thermometer 
Temperature 

(DegreesF) 

Thermocouple 
Temperature 

(liegieeaF) 
Difference 

(OesreeaF) 
Percent 

Difference 
1 

i ^ 1 72 72 0 0.00 1 

f ^ 2 3* 35 -1 0.20 i 

1 3 3 147 146 1 -0.16 1 
H II 

Outlet 

Reference 
Point Number Source " 

Keierencm 
Thermometer 
Temperature 
(qegreeaF) 

Therraocmuple 
Temperature 

fOev«t»F) 
Difference 

(OegreasF) 

Percent 
Dilference 

1 1 72 71 1 -0.19 

2 2 34 35 -1 0J20 

3 3 147 145 2 , -0.33 
J 

^Source i. Ambient 
2. Joe Bath 
3. Water Bath 

" Difference must be less than 5 Degrees F at both points. 

Checked by: __ Date: 1 lor\ 

% 
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ShaMT^ 
iShaw E& 1,100. 

Impinger Thermocouple 
Calibration Data Sheet 

Date: 1/2«3 
Caiibraton J. Neese 

Themiocoupte Number 1-98 
Reference: ASTM 3-F 

'•m,-, rsi-

1 Reference 
1 Point Number Source * 

Kererenoe 
Thennometer 
Temperatnre 

(Degrees F) 

Thermocouple 
Temperature 
(OegnesF) 

Difference ** 
(DegreeaF} 

Percent 
Pinerence 

1 74 73 1 -1.35 

1 2 2 35 34 -2.86 1 

Checked by: 

"Source 1. Ambient 
2. Ice BdUi 

Difference must be less than 2 Degrees F at both points. 

Date: | ftrl fp 3 Jtl 
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Trtle: E-2 " 
Date: 8/7/03 ^ 

Field Balance 

The field balance is calibrated by comparing it with Class-S standard weights, 

and it agreed within 0.5 g. Calibration data are shown in the following Field Balance 

Calibration Data Sheet(s). 

G>9n«nc.appuE3tini 
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Shaw" 
ShaW:E&l,4ric. 

9 

< 

Balance 
No. Date CsIiliratDr: 

Mass Detennlnetf for 1 

< 

Balance 
No. Date CsIiliratDr: 5a Error 50B Error 100(1 Error 500B Bfmr 1 

< 

AND-t 3 0.17X655 5.0 0.0 0 SOlOl 3 0.0( 3 10(3.0( a 0.0 3 fioao 0 ao 

< 3 G. 77X658 5.01 3 0.O Q sao 3 0.O 3 loan 3 OLO 3 4S9Lgi 3 -fltl < 

169 innc O. 7)W69» 5.« aa 502 ) OSi 1 89.S( ) -0.11 S00.2C oa 

< < < < < < 

1 
1 1 1 1 i 
Error must not exceed O S gram at at each pomt 

Chocked by: Date: tfl-T/oZ 

n-i8 



Title: E-2 
Date: 8/7/03 

Barometer 

The field barometer is calibrated to within 0.1 in.Hg of an NBS-traceabie 

rrie^culy^n-glass barometer before the test series. It is checked against the reference 

barometer after each test series to detennine If it reads within 0.2 In.Hg. The barometer 

read within the allowable limits each time. Calibration data are included in the following 

Barometer Calibration Log(s). 

• • > ..w 

% 
< icr« TVsm 
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Sli^ The Shaw Group Irrc. 

BAROMETER CALIBRATION LOG 

PRETEST 

Barometer No. M-Z. 
' 

Ctiem iDe/— ci«-r 

Project No. • • 
Barometer 
Reading Z'i.GZ. 2^.Sl 

Reference 
Barometer 
Reading 

• 

Difiiaence* O.OO tJ.fld o.oM 

Date r-tyo3 t-io-o} i/v»J 
Calibration SA- 4^ 

POSTTEST 

Barometer 
Reading 7-9,rz 
Reference 
Barometer 
Reading 

2S.ro 

DifTerence" 0t03 0.O7-

Date 

Calibrator / 
, ._ 

* Barometer is adjusted so that ilic difTerence does not exceed 0.05 inJig. 
'* Barometer is not adjusted. If the difTerence exceeds O.tO in.Hg, itifoim the project manager 

immediateiy. 

C-20 
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Industrial Hygiene Exposure Monitoring 
Spring Grove Resource Recovery 

Lamp Recycling System 

Summary 

In July 2003, a set of employee exposure monttoring samples was collected from personnel working at the 
Spring Grove Resource Recovery (SGRR) Lamp Recycling System (LRS) and receiving areas adjacent to 
the LRS. Samples were collected to assess exposure to inorganic mercury and noise dating rautine 
opmations. Five employees (Shma Shaffrr, Jeff Davison. Mike Fulte, John Heieit, and Phil Sterdii) were 
selected &r airborne mercury sairq>ling. Jeff Davison and Shana Shafler were also selected for noise 
exposure monitoring. Airborne menxBy sampling; results showed leveb below the established ACGIH 
TLV and OSHA PEL (0.02S tag/m^ and 0.1 mg/m mpectiveiy), and aU whhia the protective limitations of 
the personal protective equipment worn by the employees: including that which is worn by LRS operations 
personnel and the receiving operation occurring adjacent to the LRS. Noise exposure monitoring showed 
levels under the OSHA PEL of 90 dB. Recommendations for follow-up actions include: I) conduct 
periodic sampling to measure specifieally for inoiganic mercury in order to gather additional data with the 
intent to verify that the proper personal protective equipment specified for the operations monitored is 
adequate, 2) evaluate the necessity of a lateral ventilation system on feed conveyor #1 foat may allow a 
downgrade of personal protective equipment to a modified level D. 

Operations Overview 

CHES personnel provide treatment, storage, and disposal services for this facility. The operations involved 
in this IH survey include the Lamp Recycling System and the receiving operations at Spring Grove 
Resource Recovery. 

The Lamp Recycling System segregates all components of variotis sized fluorescent lamps, HID lamps, etc. 
and prepares them for recycling. Lamps are fed into one of two areas, either a conveyor (for 4fL and 8ft. 
lamps) or a "crusher box" (for HID lamps). Once the lamps are fed into the machine, the glass, phosphor 
powder (mercury containing), and metal parts are segregated using vibrating mesh conveyors, magnets, and 
air movement. The filtraifon system in the unit is designed to filter the particulate phosphor and the 
mercury vapor with a series of high efficiency particulate air filters and activated charcoal. This filtration 
system allows very little mercury vapor to be dispelled out of the machine via lamp part outlets (chutes). 
The unit is also under constant negative pressure, reducing the opportunity for mercury vapor to escape the 
closed system. The most prevalent release point for mercury vapor is at the operation point at feed 
conveyor # 1, where the operators load the lamps. Occasionally, the lamps arrive at the facility already 
broken in the boxes during shipment, making exposure possible. Also, if the lamps are fed incorrectly (e.g. 
stacked higher than the guard on feed conveyor #1) the bulbs break, before entering the machine allowing 
the mercury containing phosphor powder to be released prior to the ventilation system. In addition to the 
engineering controls, operators arc in level C personal protective equipment which includes a CPF 1 apron, 
half face APR with Mersorb PI 00 cartridges, and cut resistant outer gloves with Kcvlar sleeves. 

The receiving operation takes place adjacent to the LRS. It includes staging containers (londing/aff-ioading 
trailers) and sampling of those containers by receiving chemists. The receiving personnel were included in 
this IH survey due to the close proximity to the LRS operation. The Individuals sampled were primarily 
operating a fork lift loading/ofT-loading trailers and staging containers for the receiving chemists. The path 
the fork truck operators lake brings them within 10-15 ft. of the LRS. The samples taken served to verify 
the direct reading results that had demonstrated that mercury vapor did not spretid into the receiving area. 

Samnline Procedure 

Tliree employees (Shana Shaffer, Jeff Davison. Mike Fultz, John Heiert. and Phil Sicrchi) were selected for 
a-s-scssment. All five employees were equipped with an SK.C Badge 520 - 02A + capsule holder with a 
charcoal disk (520 - 031 at the start of their work shift, and these remained on throughout the day. Gulsun 
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Laboratories, Syracuse NY, analyzed the samples for mercury vapor in accordance vrith Occupational 
Safety and Health Administration methods (OSHA lD-140). Airborne concentrations were also measured 
using a Lumex mercury vapor analyzer. Results showed levels ranging from 8000 - 25,000 ng/m^ in the 
operators breathing zone. 

Rcsults/Discussions 

Sample rraults arc presented in the accompanying tables. All full shift exposure levels were low and well 
within current occupaitonal exposure level criteria. All concentrations were also well within the protection 
factor of the respirator being worn (Half mask Air Purifying Respirator) atid the hearing protection being 
utilized. Sound level measurements were collected in several areas around the LRS and are shown in 
Diagram 1. 

Rcgonnnendatipns 

The following recommendations arc made based on these results: 

1. Conduct periodic sampling to measure specificaliy for inorganic mercu^ in order to gather 
additional data with the intent to verify that the proper pciaonal protective equipment specified for 
the operations monitored is adequate; 

2. Evaluate the necessity of a lateral ventilation system that may allow a downgrade of personal 
protective equipment to a modified Level D. 

Report Prepared fay; 

. '.v; 

Mitchell A. Pence 
Clean Harbors Environmental Services 
Health and Safety Manager 

Report Reviewed by; 

Mark R. Airiens, MS, CIH. CSP 
Clean Harbors Environmental Services 
Director, Health and Safety 

July 2003 IH Spring Crave Rcrourcc itcoov^(LR.S3 
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CHESI EXPOSURE MONITORING RESULTS 
Lamp RecycHng System 

EmpfoyM/ 
Uocatton 

Date/Total 
Sampling Sample # 

Time 

Analysts 
oondueted 

SAMPLING 
RESULTS-
CONCENTRATION 
(ppm OR mgftii') 

GEL Jppm 
SorOSHAPELOr 

Of* ACOIHcfttMti 
aXilelKwerlelmel 

Shana Shaffer - LRS 
aperalor 

7/110003 
«75mln. 71103-01 mercury O.Ota mg/tn3 .025 (TLV) 64.00% 

Phil SterchI-LRS 
operator 

7/11/2003 
472 min. 71103-02 mercury 0.01flmg/ln3 .025 (TLV) 78.00% 

Jeff Davteon - LRS 
•peralor 

7/14/2003 
38B min. 71103-02 mercury 0.009 mgftnS .02SfTLV) 38.00% 

MilcePuttZ' 
iBcelving -
tedd/unload trailefs 

7/14/2003 
380 min. 71103-03 mercury <0.01 mg/inS .025 (TLV) <4.00% 

Shena Shaffer-LRS 
operalor 

7/14/2003 
389 min. 71403-01 mercury 0.011 mgfna .025 rav) 44-00% 

Shana Shaffer-LRS 
operator 

7/16/2003 
501 min. 71603-01 mercury O.021 mg/m3 .025 CTLV) 84.00% 

Jeff Oaviaon - LRS 
operator 

7/16/2003 
500 min 71603-02 meicuiy 0.019 mg/m3 .025 (TLV) 78.00% 

John Helett-
recehflng-
load/un'oad traiien 

7/16/2003 
495 min. 71603-03 mercury <0.01 mg/fn3 ,025 (TLV) <4.00% 

Jeff Davison - LRS 
operator 

7/14/2003 
377 min. N/A noise 85.3 dB 90 dB 95.00% 

Sliana Sftaffer - LRS 
operator 

7/16^2003 
501 min. N/A noise 88.0 dB 90 dB 9500% 

[jeff Davison - LRS 
joperator 

7/21/2003 
486 min. N/A noise 89.0 dB 90 dB 99.00% 

ppm - parts par milion 

mgtm' - rrrutBrMWnilac mniBf 

OEU ' Ocenpstlonal Ejtpoaura Umri -trasdenoim im titnf of tna OSHAcr ACOIH eipasuracfileriia Clem Hortm uma Ihe IcMor (more orotectwe) of MM veun. 

9TEL Siren TermEMeeu™ Umll -IhitderrttmaneirtiofTOuncnnfralianaa msaunoO ovor a t!> mmae linie penod wJtaut uM of reipranvequpriMini 

The ACGIH ipKrflia mm oacunsom aoave ma STEL inouio not oeiui more man 4 tunea per nay ana pmre snou« M at ieasi 60 inniiiei Dotween succeiaiv* axcursiona. 

C ei OaltIng llmH • inn aenoMa an mipofng eaneemraiion rroi lo B» exmenad for any ame penoo in an B Mpu eoifc »t»n. 

0 
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Sound Level Meter readings around the LRS: 

?*-ndBX4Bii« 

UJ9dBAdiiri<« 
ofenrioAiwUiiMai 
o» BieUl yiadim &qim 
wrf dpi la unnjim 

Ftad Co«v«yor • i 

Lan^ Recycling System 

g7JMdBA 
Dcvm hesis hiadod 
ORiAtadeonveyorl^l 
-¥ «pik« occumd if 
lamp wen brakcn on 
ihs eoitvcynr - levds 

K 103 <tDA when 
tb« lamf* "pOff* 

17-92 4BA during 
operilitfis including 
•ifHreluig ihc "cnuher 
bent** 

O O 

lO-Ml dBA 10ft. f 
(he-crusher (KM" 

ST-SfdAAarihe 
Operewr iMcrboe 

% 

Diagram 1 
Sound l..evel 

Measurements Around 
LRS Equipment 
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POTENTIAL PATHWAYS OF EXPOSURE TO HUMANS OR ENVIRONMEN l AL RECEPTi 

CHSI believes that operating the lamp crushing system vwll present the same minimal level of 
potential exposure to humans and the environment as other operations at the facility (e.g., waste 
consolidation, waste stabilization, fuels blending, lab pack pour off, bulk liquid flammable tank farm, 
truck loading/unloading pad, hazardous waste shredding system, metalwashing system, etc.). A 
number of factors significantly minimize any potential exposure of on-site and off-site personnel or 
the environment to hazardous and non-hazardous waste lamps processed in the operation. The.se 
factors and the types of material to be managed and the potential exposure pathways, environmental 
receptors and magnitude and nature of exposures are di.scussed below. 

(1) WASTES TO BE MANAGED 

CHSI will use the Lamp Crushing System to manage hazardous and non-hazardous waste lamps. 
CirSI receives material such as fluorescent, mercury-vapor, metal-halide and high-pressure sodium 
lamps other inorganic materials. Tlicsc materials will contain a variety of inorganic ccjmpounds 
including mercury, barium, cadmium, lead and sodium. The types of chemical constituents and tlicir 
concentrations will vary based on the type tjf lamp that is managed. 

There is minor variability in the types oflamps to be managed and their concentrations. For the 
purposes of this document, CHSI assumed a "worst case" scenario. The assumptions that were made 
include: 

* Inorganic materials to be managed in the unit would be similar to those lamp wastes 
already being managed in CHSTs on going storage operations; 

* Lamps to be managed would consist primarily of inorganic compounds including heavy 
metals, glas.s, and calcium phosphate powder. In general, mercury would be more toxic 
than other organic or inorganic constituents thereby presenting a worst case scenario 
when considering the potential impacts associating with inhalation; 

* CHSI used the results of an analysis performed by Shaw Environmental, Inc. 
(O)mpliance Test Report, Fluorescent Bulh C^rusher, Clean Harbors Environmental 
Services, Inc. Facility, Cincim-kati, Ohio) as part of its assessment of potential off-site air 
impacts. As part of Shaw's assessment, it assumed mercury and particulate arc present in 
typical on-site operations; 

* Potential pathways and impacts considered normal operation of the unit and spill events; 
and 

* Industrial Hygiene Exposure Monitoring conducted by Clean Harbors Environmental 
Services, Inc. at the Cincinnati, Ohio fecility on the Lamp Recycling System. As part of 
the assessment. It assumed mercury and particulate are present in typical on-site 
operations. 
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(2) POTENTIAL PATHWAYS OF HUMAN EXPOSURE 

CHSI considered three (3) diilerent scenarios when assessing potential human exposures: C') on-site 
worker operating/working crushing operations; (2) on-site worker working immediately outside the 
operating areas; and (3) person located off-site. 

The typical potential pathways of human exposure for this activity could include: 

* Absorption of inorganic material through direct contact with the skin, eyes, etc. (direct 
absorption) or absorption by contact with Inorganic (indirect absorption) 

* Ingestion of inorganic material (direct ingestion) or ingestion of soil, groundwater or 
surface water contaminated widi inorganic (indirect ingestion) 

* Inhalation of vapors and particulate associ^ed with the management of inorganic 
materials 

These human exposure pathways were evaluated for eadi of three (3) scenarios. The results of this 
assessment are provided below. 

(A) On-site Worker at the Lamp Crusher 

JJke the waste management activities already taking place at CHSI, all employees working at the lamp 
crusliing operations will wear the appropriate personnel protective equipment (PPF.) for the materials 
being managed and the operations to be performed. This equipment will include: hard hat; steel toed 
shoes; chemical resistant apron; Kevlar sleeves; cut proof outer gloves (e.g., Kevlar) with Nitrile inner 
gloves; hearing protection and half-face, cartridge respirator with face shield or full face, cartridge 
respirator (Mersnrb-PlOO cartridges or equivalent). 

All moving parts of the crusher are enclosed, making the unit safe to operate. 

Using the appropriate PPE and following CHSI's existing standard operation procedures for donning 
and doffing PPE and personal and equipment decontamination will prevent or significantly minimize 
any worker exposure to or contact witii inorganic materials to be managed in the crushing operations 
via absorption pathways. In the unlikely event inorganic materials came into contact with an 
eraployee.s' skin, eyes, etc., the employee would immediately wash/flush tlie affected area with water 
and/or and appropriate cleaner (e.g., soap). The employee would then be directed to seek proper 
medical attention off-site, if appropriate. 

In addition to contact with inorganic material during normal, routine activities associated with 
operating the lamp crushing system, contact during non-routine activities (i.e., spills) must also be 
considered. In the event of a spill of inorganic material within the building, the spill will be cleaned 
up by personnel wearing the appropriate PPE to minimize the potential for contact with contaminants. 



Inaestion 
AH workers involved with hazardous waste management activities have been trained in hazardous 
waste operations, the appropriate use of PPE, the proper means of PPB, equipment and personal 
decontamination. Because of this, the chance for exptisme either tliroiigh direct ingestion of inorganic 
materials is extremely unlikely to non-existent. 

Since the cru.shing operation will be located within an enclosed building the possibility of a worker 
ingesting an cnviroiunental media (e.g., soil, groundwater, surface water) contaminated with inoiganic 
material is non-existent. The lamp crusher is located in an impcrviously-coatcd containment area. 
This would also restrict the possibility of a worker ingesting and environmental media. In addition to 
wearing the appropriate PPE and personal decontamination, eating, chewing gum or tobacco, and 
smoking cigarettes is restricted to designated areas on-site thereby significantly reducing any 
possibility for a worker to indirectly ingest contaminants. 

Inhalation 
A full face respirator equipped with cartridges specifically selected for tlic types iif materials being 
managed or a half-face respirator with face shield will protect crusher workers from potential 
inhalation exposure. In addition to PPE, CHSI will also u.se institutional controls to limit the 
accumulation of inorganic vapors and particulate in the immediate area surrounding the lamp crushing 
operation. 

Fugitive emissions from these operations vrill be vented to a particulate filter followed by activated 
carbon. According to the carbon manufacturer, these units will remove nearly 100% of the mercury 
from the vented air prior to discharge to the atmosphere through a stack until breakthrough occurs 
(see discussion on carbon unite in (2)(R), below). 

The combination of wearing the appropriate respirator, using the appropriate respirator cartridges and 
removal of fugitive emissions will prevent and/or significantly minimize worker exposure to inorganic 
vapors and particulate. 

The results of an analysis performed by Shaw Environmental, Inc. (Cumpliance Test Report, 
Fluorescent Bulb Cru.sber, Clean Harbors Environmental Services, Inc. Facility, Cincinnati, Ohio) 
show average particulate emissions of 0.0020 pounds per hour and average mercury emissions of 
0.0000075 pounds per hour during lamp crushing operations. These emissions are low and well within 
required criteria. 

Industrial Hygiene Exposure Monitoring was conducted by Clean Harbors Environmental Services, 
Inc. at the Cincinnati, Ohio fecility on employees during lamp crashing activities. All full shift 
exposure levels were low and well within current occupational exposure level criteria. 
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(B) On-site Worker Outside Unit 25 

Absorotion/Ingestion 
Because lamp crushing operations will take place within secondary containment in an enclosed 
building, the only means for personnel working outside this unit to come into contact with inorganic 
material would be in the event of a spill or release. Building 25 alkaline bay will provide 
approximately 7,871 gallons of secondary containment. As a result of the potential for a spill of 
inorganic material to escape Building 25 is minimal. Spill clean up personnel would wear PPE 
appropriate to the material spilled to minimize the potential for contact with .spilled material and clean 
up debris. 

Inhalation 
Personnel working outside these units could potentially come into contact with inorganic materials by 
inhalation. As previou-sly discussed, the area in which lamp crushing operations occur is ventilated 
and vapors and particulate from the operation is vented to a particulate filter and activated carbon. 
Removal of particulates from a particulate filter and mercury vapors in air using carbon are recognized 
air pollution control technologies that are utilized in many industrial and commercial applications. 
CHSI currently operates several particulate filters and carbon iiniLs to control emission.s from a number 
of on-site operations. ITiese units have been permitted by the IHinois Environmental Protection 
Agency. 

According to the carbon vendor, the carbon will continue to remove close to 100% of the mercury 
vapors from the ventilated air until breakthrough occurs. Once breakthrough of the carbon ticcurs, the 
removal efficiency of the carbon for mercury will decrease. 

Carbon breakthrough will be determined by monitoring the mercury concentrations in air at the inlet 
and outlet points of the carbon unit using a direct reading mercury vapor monitoring device. 
Breakthrough will be determined when die carbon unit approaches a 95% mercury removal efficiency. 

In the event breakthrough of the carbon canister, the canister will be removed and replaced with a 
canister of fresh carbon, 

CHSI believes that operating the air pollution control units will prevent any exposure to workers to 
particulate and mercury vapors emitted from lamp crushing operations. 

The results of an analysis performed by Shaw Environmental, Inc. (Compliance Test Report, 
Fluorescent Bulb Crasher, Clean Harbors Environmental Services, Inc. Facility, Cincinnati, <;)hio) 
show average particulate emissions of 0.0020 pounds per hour and average mercury emissions of 
0.0000075 pounds per hour during lamp crushing operations. These emissions are low and well within 
required criteria. 

Industrial Hygiene Exposure Monitoring was conducted by Clean Harbors Environmental Services, 
Inc. at the Cincinnati, Ohio facility on employees outside the operation during lamp crushing 
activities. All full shift exposure levels were low and well within current occupational expo.sure level 
criteria. 



(C) Potential Exposure Pathways to OfF-Site l^ersonnel 

Absorption/hieestion 
Because the CHSl facility is a secure facility (e.g., fences and gates restricting access), the potential 
ibr direct or indirect exposure of off-site personnel to inorganic materials thnjugh absorption is 
extremely unlikely to non-exi.stent. 

The potential for ingestion of inorganic material by off-site personnel is also extremely unlikely. The 
unit will be located within the secure facility within an area equipped with impervious secondary 
containment in an enclosed building. Tlie area surrounding the unit will be inspected daily for spills 
and releases. All spills will be cleaned up immediately upon detection. As a result, the potential for 
spills of inorg^ic material to exit the containment is very unlikely. In the unlikely event organic 
material escaped secondary containment, CHSI pcrsomtel would Immediately cleanup any spilled 
material thereby minimizing the impact, if any, to the environment. Impervious secondary 
containment and immediate cleanup of spills would make the significantly limit the potential for 
groundwater contamination caused by operating the unit Since the nearest drinking water well is 
located approximately three (3) miles from the facility, the potential for someone to drink water 
contaminated by a release form the unit is extremely unlikely to non-existent. 

Inhalation 
As discussed in Section (B), above, emissions from lamp crushing operations will be vented tlirough 
particulate filters and carbon prior discharge to the atmosphere. The units are designed and will be 
operated to remove up to 100% of the particulates and mercury vapors prior to its discharge to the 
atmosphere. The carbon units will be monitored and replaced when breakthrough occurs. 

The results of an analysis peilbrmed by Shaw Environmental, Inc. (Compliance Test Report 
Fluorescent Bulb Crusher, Clean Harbors Environmental Services, Inc. Facility, Cincinnati, Ohio) 
show average particulate emissions of 0.0020 pounds per hour and average mercury emissions of 
0.0000075 pounds per hour during lamp crushing operations. These emi.s.sions arc low and well within 
required criteria. 

As part of CHSPs RCRA Part B permit application, Carlson Environmental, Inc. pevlbrmed and 
analysis titled "Evaluation of Potential Hazardous Material Emergencies through atmospheric 
Transport from the Current and Proposed Clean Harbors Facility, Chicago, Illinois" (see Appendix 7-
A). According to that analysis, the land use in the immediate vicinity of the CHSI facility is heavy 
industrial. Land surrounding use the facility and some potential receptors are listed below: 

* 0.5 miles from the CHSI facility 
North - Undeveloped recreational areas ' 
South - EmEs Ct)mpany, Lake Calumet Slip #2 
East - Land and Lake Landfill 
West - Lake Calumet 
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* 1.0 miles from the CHSI facility 
North - Ntirth turning basin of I ake Calumet, 
undeveloped recreational areas 
South - Lake Calumet, bulk terminal plant 
East - Land and Lake Landfill, Norfolk & Western Railway 
West - Calumet Expressway 

• 1.5 miles from the CHSI facility 
North - Undeveloped recreational areas 
Suulli - 130th Street, rail yard 
East - Rail yard 
West - Arcade Park residential area, rail yard 

• 2.0 miles from the CHSI facility 
North - Stony Island Expressway, 103rd Street 
South - Bcaubien Woods Forest Pre.serve, Carver Area High 
East - Calumet Fiver, Buffalo Street 
West - Palmar Park residential areas, St. Martin de Porres High School 

The predominant wind direction is to die south. The nearest sensitive receptors (e.g., schools, 
hospitals) to the CIISI facility are located approximately two (2) miles away. Due to the nature of the 
materials managed and the air pollution control system that will be in place, the potential adverse 
impact to a person off-site from lamp crushing activities is non-existent. The potential off-site 
inhalation impact to humans associated with a "worst case" spill (i.e., contaliunent) is extremely 
unlikely to non-existent. 

(3) POTENTIAL ENVIRONMENTAL RECEPTORS 

There are four (4) potential contaminant migration padiways: soils, groundwater, surface water, and 
air. Environmental receptors would include aquatic life in Lake Calumet and birds. 

Because lamp crushing activities will occur within an area equipped with impervious secondary 
containment in an enclosed building and because this area will be inspected on a daily basis for 
spills/released, the potential for spills/rclcascs of inorganic material to enter the soil and groundwater 
is extremely minimal. As a result, any impact to aquatic life in Lake Calumet from groundwater 
impacts from lamp crushing activities would also be extremely unlikely to non-exi.stent. 

The potential for direct contamination ofT.ake Calumet from .spills or releases of inorganic material is 
non-existent due to the containment provided by these units and the proximity of these units in relation 
to the lake. 

Emissions from lamp crushing activities would be treated prior to discharge through a stack. As 
previously discussed, due to the removal efRciency t)Flhe particulate filters and carbon, impacts to on-
site birds (including sea gulls) are also considered extremely unlikely to non-exi.sienL CHSI believes 
that these operations pt>se no greater risk than other activitie.s currently permitted and taking place on-
site. 



The results of an analysis performed by Shaw Environmental, Inc. (Compliance Test Report, 
fluorescent Bulb Crusher, Clear Ilarbtirs Environmenlal Services, Inc. Facility, Cincinnati, Ohio) 
show average particulate emissions of 0.0020 pounds per hour and average mercury emissions of 
0.0000075 pounds per hour during lamp crushing operations. These emissions are low and well within 
required criteria. 

Appendix 7-B contain.s a document titled "Environmental Assessment Report" prepared by Carlson 
Environmental, Inc. as part of CHSl's RCRA Part B permit application. This report contains m 
assessment of potential off-site environmental impacts associated with operation of the ClISI faciliiy. 

(4) POTEN TIAL MAGNITUDE ANDNA TURE OF EXPOSURES 

Workers in Unit 25 have the greatest potential for exposure to the inorganic materials to be managed. 
Tlie proper use of PPE and in place engineering controLs (e.g., respiratory protection, ventilation and 
treatment of fugitive emissions associated with the operations will signiileantly minimize any risk for 
potential exposure to the chemicals being managed. 

In the event a worker is exposed to inorganic materials, either through dermal contact, inhalation, or 
ingestion CHSl will roliow the procedures currently in place for responding to worker exposure to 
chemicals. These procedures include, but arc not limiti^ to: (I) flushing the affected areas as may be 
appropriate using on-site showers/eyes washes; (2) providing any otiier first aid that might be 
appropriate; and (3) sending the worker to a local hospital for examination and/or treatment. 

Impacts associated witli other on-site and olT-site personnel and impacts to the environment are 
considered extremely minimal and would have no more impact than other waste management 
activities currently taking place at the Facility. 
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4879 Spring Grove Avenue 
Cincinnati, Ohio 45232 

August 20.2004 

RE: tanp Crushing Machine 

James t.aubsted 
Enytronnrientai Comptiance Manager 
Clean Hadxva Environmerrta) Services, Inc. 
11800 South Stoney island Avenue 
Chicago. Illirwis 60617 

Dear Mr. Laubste^ 

J have reviewed the aocompanying dispersion calculatiQn for potential mercury air emtssions during 
Operan'on of the Lamp Crushing Machine at the South Stoney island fhdtfty. TTie celculstiGn. based on 
stack sampling conducted by Shaw Environmental, estJmatad a ocxicenlration of .00024mioograrhs of 
mercury per cubic meter at a distanoa of one mile {1609 meters) from the factliCy and an estimated 
maumurn cGncentration of .00064 micrograins of merouty per cutric meter at a distance of274 yards 
(300 meters) from the fiadiity. Both of these values are wall below accepted bad^round ambient air 
levels that are considered to be safe to the putdic. the Agen^for Toxic Substahoes evKf Disease 
Registry (AT8DR), an agaray wittdn the Department of Health and Hunan Services, has reported in 
their March 1999 Toxicoiogical Profile for Mercury that normal ambient air background levels of 
Mercuy are as high as .01 to .02 micrograms of mercury per cubic meter. These levels are oomidered 
several rragnitudes lower than cunendy acceptable safe concentrations and, whan used to compare 
oonoentrations computed from tlw disp^ion caloiatian, it is iBasonafaia to condude that there are no 
acute or chronic health etfects due to mercury that should be anticipated among neaby residents from 
the Lamp Crushing Machine operations. 

If you have any questions or additional concerns, please contact me at our Spring Grove factlity in 
CindrmatL Ohio. 

Thank you, 

waUam J. 
Director of Industrial Hygiene 
Clean Harbors Environmental Services, inc. 

wjh 
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*** SCREEN3 MODEL RUN *** 
-* VERSION DATED 96043 (J 

Clean Harbors Chicago Facility Mercury Dispersion Calculation 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE 
EMISSION RATE (G/S) 
STACK HEIGHT (M) 
STK INSIDE DIAM (M) 
STK EXIT VELOCITY (M/S) 
STK GAS EXIT TEMP (K) 
AMBIENT AIR TEMP (K) 
RECEPTOR HEIGHT (M) 
URBAN/RURAL OPTION 
BUILDING HEIGHT CM) 
MIN HORIZ BLDG DIM (M) 
MAX HORIZ BLDG DIM (M) 

POINT 
.945800E-06 
7.6000 
.2026 

11.7600 
293.0000 
293.0000 

.0000 
RURAL 
.0000 
.0000 
.0000 

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED. 
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED. 

BUOY. FLUX = .000 M**4/S**3; 

*** FULL METEOROLOGY 

* SCREEN AUTOMATED DISTANCES •** 
****** ********* it ******** *********** 

MOM. FLUX 1.419 M**4/S**2, 

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 

DIST CONC UIOM USTK MIX HT PLUME SIGMA SIGMA 
(M) (UG/M**3) STAB (M/S) (M/S) (M) HT (M) Y (M) Z (M) DWASH 

. — 
100. .5664E-03 2 1.0 1.0 320. 0 14.75 19.37 10.80 NO 
200 . .5319E-03 4 1.5 1.5 480.0 12.37 15.62 8.61 NO 
300 . .6479E-03 5 1. 0 1.0 10000.0 13 .30 16 .97 B. 85 NO 
400 . .5954E-03 5 1.0 1.0 10000.0 13 .30 22. 07 10. 93 NO 
500 . .6356E-03 6 1.0 1.0 10000.0 12.79 18.03 8. 53 NO 
600 . .6L56E-03 6 1,0 1.0 10000.0 12.79 21.29 9. BO NO 
700 . .5686E-03 6 1.0 1.0 10000.0 12.79 24.50 11. 03 NO 
800. .5I40E-'03 6 1.0 l.Q 10000.0 12 .79 27.67 12. 07 NO 
900. .4631E-03 6 1.0 1.0 10000.0 12.79 30.81 13 . 07 NO 
1000. .4175E-03 '6 1.0 1.0 10000.0 12,79 33.92 14. 03 NO 
1100 . .3779E-03 6 1.0 1.0 10000.0 12.79 36.99 14.89 NO 
1200. .3434E-03 6 1 .0 1. 0 10000 .0 12.79 4 0.04 15. 73 NO 
1300. .3134E-03 G 1.0 1 . 0 10000 .0 12 .79 43 . 07 16. 54 NO 
1400. .2872E-03 6 1.0 1. 0 10000 . 0 12.79 4 6.07 17. 32 NO 
1500 . .2642E-03 6 1.0 1. 0 10000 . 0 12.79 49.05 18.09 NO 
1600 . .2440E-03 6 1.0 1. 0 10000 .0 12.79 52.02 IB. 84 NO 
700 . .2261E-03 6 1.0 1. D 10000.0 12 .79 54 .96 19.57 NO 

'i'soo. .2101E-03 6 1.0 1.0 10000.0 12-79 57.89 20 .29 NO 
S^900. .1959E-03 6 1. 0 1.0 10000.0 12.79 60.80 20, 99 NO 
2000 . .1832E-03 6 1.0 1. 0 10000.0 12 .79 63 . 69 21.68 NO 



m ^IMUM 1-HR CONCENTRATION AT OR BEYOND 100. M: 
01. .6479E-03 5 I-O 1.0 10000.0 13.30 17.08 8.89 NO 

DWASH= MEANS NO CALC MADE (CONC =0.0) 
f 'ASH=NO MEANS NO BUILDING DOWNWASH USED 
V-.^ASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
DWASH=5NA MEANS DOWNWASH NOT APPLICABLE. Xc3*LB 

*•* SCREEN DISCRETE DISTANCES *** 
******* 

TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES •** 

DIST CONC UIOM USTK MIX HT PLUME SIGMA SIGMA 
(M) {UG/M**3) STAB (M/S) (M/S) (M) HT (K) Y (M> Z (M) DWASH 

1605. .2430E-03 6 1.0 1.0 10000.0 12.79 52.16 18.88 NO 

DWASH= MEANS NO CALC MADE (CONC = 0.0) 
DWASH=NO MEANS NO BUILDING DOWNWASH USED 
DWASH-HS MEANS HUBER-SNYDER DOWNWASH USED 
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB 

*•* SUMMARY OF SCREEN MODEL RESULTS *** 

^^^^CULATIOH MAX CONC DIST TO TERRAIN 
PROCEDURE (UG/M**3) MAX (M) HT (M) 

SIMPLE TERRAIN .6479E-03 301. 0. 

*» REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ** 
**••****«******•*••**•********•********«****(>**** + ** 

% 





ENVIRONMENTAL SERVICES, INC. 

1 South Stony Island Avenue 
Chicago, IL 60617 
773.646.6202 
Fax 773.646.6381 

April 21, 2004 

RECE' • -
APR 2 i) 

icrrt-ouL 
PERMIT SECTION 

To: Facility Mailing List Addresses 

Re: Notice of Class 3 Modification APR 2 6 200'! 
lEPA-BOL 

PERMIT SECTION 

Notice is given to all interested persons that Clean Harbors Services, Inc. (CHSI), 
a wholly-owned subsidiary of Clean Harbors Inc. and a permitted hazardous 
waste treatment, storage and transfer facility located at 11800 South Stony Island 
Avenue in Chicago, IL has filed a Class 3 permit modification with the Illinois 
Environmental Protection Agency (IBPA) for authorization to add a lamp 
crushing machine to Unit 25 to crush fluorescent and HID light bulbs allowing 
volume reduction as well as separation of materials for recycling. 

Pursuant to 35 LAC 703.82, CHSI announces a 60-day comment period beginning 
April 22, 2004 and ending June 21, 2004 during which all interested parties have 
the opportunity to review the modification request and to submit written 
comments to the BEPA. CHSI will hold an informational public meeting open to 
all interested persons to discuss the proposed modification. The meeting will be 
held on May 18, 2004 from 7:00-8:00 P.M. at the Chicago Public Library -
Hegewisch Branch at 3048 E. 130th Street in Chicago, IL. 

Copies of the modification request are available for review during normal 
business hours at CHSI's business office at II800 S. Stony Island Avenue in 
Chicago, IL, at lEPA's office in Springfield, IL, or the Chicago Public Library -
Hegewisch Branch. The permittee's compliance history during the life of the 
permit being modified is available from the Agency contact person. Additional 
information on the modification request is available by contacting Mr. James R. 
Laubsted at Clean Harbors Services, Inc., 11800 S. Stony Island Avenue, 
Chicago, IL 60617, or at (773) 646-6202. Information regarding application 
viewing time and place, CHSI's existingpermit, applicable regulatory 
requirements, permit modification procedures and ChSI's compliance history may 

"People and Technology Creating a Better Environment" 



be obtained from Ms. Mara McGinnis, lEPA, 1021 North Grand Avenue East, 
Springfield, IE 62794-9276 or at (217) 524-3300. 

This notice is provided to you as an addressee on the CHSI mailing list 
maintained by lEPA. A copy of the notice will appear in the Daily Southtown by 
April 22, 2004. 

If you have any questions regarding this notice or the proposed modification, 
please contact me at (773) 646-6202. 

Sincerely, 

(T 
James R. Laubsted 

Facility Compliance Manager 



Clean Harbors Services, Inc. 
11800 South Stony Island Ave. 

Chicago, IL 60617 
EPA ID No. ILD000608471 

Application for 
Class 3 

Permit Modification 

March 15, 2004 

RECEIVED 
APR 2 B 200* 

icPA-bUL 
PERMIT SECTION 



Application For 
Class 3 

Permit Modification 

OWNER/OPERATOR INFORMATION 

Operator: Clean Harbors Services, Inc. 
Facility Address: 11800 South Stony Island Avenue 

Chicago, IL 60617 

EPA ID No: ILD000608471 
APR 2 b 2UIH 

Facility Contact: James R. Laubsted 

'"^1 "6-6202 PERuffsECTON 

II. FOR MORE INFORMATION REGARDING THIS APPLICATION, CONTACT: 

Clean Harbors Services, Inc. 
11800 South Stony Island Avenue 
Chicago, IL 60617 
James R. Laubsted - Facility Compliance Manager 

III. FACILITY DESCRIPTION 

Clean Harbors Services, Inc. (CHSI) operates a hazardous waste 
treatment and storage facility under the terms of RCRA Part B Permit 
No. B-16 issued by the Illinois Environmental Protection Agency (lEPA) 
and United States Environmental Protection Agency on November 4, 1993. 

CHSI utilizes a variety of waste handling operations to treat 
hazardous and non-hazardous wastes onsite, and to store/transfer such 
wastes, including treatment residuals, for approved offsite reuse, 
treatment and/or disposal. Wastes are accepted in bulk tanker, 
railcar, rolloff, and container (e.g., 55-gallon drum) form, and may be 
liquid, semisolid, and/or solid in nature. 

CHSI's waste handling operations include: 

1. Storage and primary physical/chemical treatment of 
aqueous-based, inorganic hazardous and non-hazardous 
industrial waste streams using chemical precipitation, 
coagulation, filtration, stabilization, and/or fixation; 

2. Storage and liquid waste pretreatment (prior to primary 
treatment) utilizing neutralization, chemical oxidation, 
chemical reduction, and other methods such as organic 
stripping; 

Page 1 



3. Storage and blending of hazardous waste for reuse as a 
supplemental hazardous waste fuel; 

4. Storage and transfer of hazardous wastes using tanks and 
containers; and 

5. Specialized waste treatment activities in tanks and/or 
containers such as phase separation of liquid 
aqueous/organic layers in tanks, separation of solid/liquid 
layers in corrosive wastes to remove D002 designation; and 

6. Treatment of paints and paint related materials through 
compaction in a miscellaneous unit; and 

7. Shredding of hazardous waste into dispersible non-
dispersible materials in a miscellaneous unit; and 

8. Metalwashing of metal fragments which can be reclaimed after 
cleaning. 

The waste streams currently authorized for storage and/or 
treatment at CHSI include: ignitable (DOOl); corrosive (D002); 
reactive(D003); and toxic (D004-D043) wastes; and many F-, K-, P- and 
U-coded wastes. 

IV. DESCRIPTION OF PROPOSED PERMIT MODIFICATION 

Under this Permit Modification request, CHSI seeks 
authorization to make the following changes: 

Addition of a lamp crushing machine to Unit 25 

CHSI receives and stores used lamps as hazardous wastes (D003, D005, 
D006, DOOB, D009 and universal waste) and non-hazardous waste. These 
lamps include fluorescent and high-intensity-discharge (HID) (mercury-
vapor, metal-halide and high-pressure sodium). 

Under this modification, CHSI seeks authorization to modify Unit 25 
with the addition of a lamp crushing machine. Lamps are placed by an 
employee onto a power feed belt through a negative pressure air 
chamber. The lamp is crushed and components are separated by a gas and 
mechanical process into glass, metal and calcium phosphate powder 
containing mercury. The resulting materials are then sent off-site for 
further processing/reclamation. The lamp crusher will be located in 
the alkaline bay of Unit 25, occupying some of the current drum 
storage. This is a permitted container storage area with impervious 
containment inside a building. The location of the lamp crusher will 
displace six rows in the alkaline bay of Unit 25. Although this bay is 
currently permitted for 13,640 gallons (248 55-gallon drums), this will 
be limited to 4,015 gallons (73 55-gallon drums) when the lamp crusher 
is in the unit. This will include one drum connected to the unit for 
calcium phosphate powder with mercury. 
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The lamp crusher unit is a Model LSSl manufactured by Resource 
Technology Inc. The unit incorporates a multi-stage particulate filter 
and carbon adsorption to reduce mercury and particulate emissions. The 
use of the lamp crusher allows volume reduction as well as separation 
of materials for recycling. CHSI Drawing 4282 is included showing the 
location of the lamp crusher. 

V. This modification listed above will require minor changes to 
the facility's existing management plans.and operational 
procedures. A discussion of the impact of the proposed 
modifications on the existing RCRA Part B management plans and 
operating procedures at CHSI is described below. 

1. RCRA Part A Application - The permitted storage 
capacity of the facility and acceptable hazardous waste 
codes will be unaffected. The bulb crusher has been 
added to the other processes as a miscellaneous unit. A 
revised Part A application is enclosed as Attachment 1. 

2. Use and Management of Containers - The proposed 
modifications have a minor impact on the use and 
management of containers at the facility. The alkaline 
bay of Unit 25 will be impacted by placement of the 
bulb crusher. The storage of containers will be 
limited when the bulb crusher is in that bay. CHSI 
will only use compatible containers acceptable for 
shipment by DOT regulations. All containers will be 
stored in designated container management areas with 
other chemically-compatible hazardous wastes. All 
hazardous and non-hazardous containers will be labeled, 
marked and otherwise managed in the same manner as 
other hazardous and non-hazardous containers managed at 
the facility. The Operating Manual for the lamp 
crusher is included as Attachment 2. Page D-6a, 
Section D Tables (Pages 1 and 2), Appendix D-1 (Table 
of Contents and Page 15) and Appendix D-2 (Pages 2 and 
3) have been modified and are included in Attachment 3. 

3. Use and Management of Tank Systems - There are no 
changes in the use and management of tank systems with 
this modification. 

4. Manifest System - All hazardous wastes that are 
received, consolidated/bulked and/or shipped from the 
facility, will be accompanied by a properly completed 
hazardous waste manifest. Universal wastes do not 
require the use of manifests. 

5. Record keeping and Reporting - All hazardous wastes 
that are received, consolidated/bulked, shredded, 
crushed and/or shipped from the facility, will be 
documented in the facility's operating records. All 
operating records will be maintained on permanent file 
by CHSI. 
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6. Ignitable, Reactive, and Incompatible Waste - All 
hazardous waste received at or shipped from the 
facility are subject to the waste identification 
procedures outlined in the facility's Waste Analysis 
Plan. The Waste Analysis Plan is designed to identify 
the physical and chemical nature of the waste stream in 
order to avoid any potential adverse effects caused by 
ignitable, reactive or incompatible wastes. Although 
used lamps may be considered reactive (sodium lamps), 
water is not introduced into the crusher at any point 
in the process. This proposed modification does affect 
the facility's existing procedures for managing 
reactive wastes in that sodium lamps would be crushed. 
Page F-13D has been modified and is included in 
Attachment 3. 

7. Waste Analysis Plan and Procedures - CHSI's Waste 
Analysis plan is designed to ensure that all incoming 
hazardous wastes are properly characterized and 
identified (by waste code) as part of waste pre-
qualification procedures at the site of generation and 
conformance testing procedures conducted upon arrival 
at CHSI. The Waste Analysis Plan includes references 
to standard procedures and test methods for any 
sampling or analysis that is required to determine the 
presence of toxic constituents. Used lamps do not 
require analysis due to the nature and hazards of the 
lamps being known. This proposed modification does not 
change the list of codes acceptable for storage or 
transfer, but does allow treatment through crushing of 
hazardous waste lamps. Table C-17 listing hazardous 
waste codes of lamps accepted for crushing has been 
added to the WAP. Pages C-5, C-5A, C-lOB, C-IOC, and 
C-12 have also been modified and are included in 
Attachment 3. 

8. Security Plan and Procedures - The proposed 
modification has no impact on the security plan and 
procedures currently in effect at the facility. 

9. Facility Inspection Plan and Procedures - All hazardous 
waste storage/processing areas are subject to a daily 
inspection to insure the integrity of the container and 
labeling/markings on the container. Similarly, all 
bulk storage tanks and treatment units are inspected on 
a daily basis. This would include daily visual 
inspection of storage bays for spilled material, 
containment integrity and container inspection. These 
inspections would include the area where the lamp 
crushing machine is located. This bay is currently 
permitted as a container storage area with impervious 
containment. There are no changes to the facility 
inspection plan or procedures. 
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10. Personal Training Plan and Procedures - The proposed 
modification has minor impact on the facility's 
Training Plan. No new staff positions are required 
from this modification. Since items such as labeling, 
manifesting and container handling are similar to those 
which are in use at the facility. Affected personnel 
will be trained on the Standard Operating Procedure of 
the lamp crusher and its impacts on processing. The 
Standard Operating Procedure for lamp crushing is 
included as Attachment 4. 

11. Preparedness and Prevention - The proposed modification 
has minor impact on the preparedness and prevention 
measures currently in effect at the facility. A direct 
reading mercury vapor monitoring device will monitor 
mercury concentrations daily during operation in the 
vicinity of the lamp crusher and monitor daily for 
breakthrough of the carbon. Pages F-21 and F-22 have 
been modified and are included in Attachment 3. 

12. Contingency Plan - The proposed modification has minor 
impact on the contingency planning measures currently 
in effect at the facility. Page G-1 and pages 1,7 and 
8 of Anticipated Hazards (Appendix G-4) have been 
modified and are included in Attachment 3. 

13. Closure Plan and Procedures - The proposed modification 
has an impact on the closure plan/procedures currently 
in effect at the facility. When the lamp crusher is in 
place in the Alkaline Bay of Unit 25, container storage 
will be reduced 9,625 gallons (175 55-gallon drums). 
Closure of the lamp crusher will add to closure costs, 
but is more than offset by the reduction in container 
storage. Pages 1-4 and. I-4A, Section I Tables (Pages 1 
and 2) and Appendix 1-3 (Page 10) have been modified 
and are included in Attachment 3. 

14. Financial Responsibility - The proposed modification 
has no impact on the financial responsibility 
requirements already in place. CHSI will continue to 
fund the higher closure cost associated without the 
lamp crusher in Unit 25. 

15. Subparts AA, BE and CC - The proposed modification has 
no impact on RCRA air requirements currently in effect 
at the facility. 
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CHSI believes this modification will present the same minimal level of 
potential exposure to humans and the environment as other operations at 
the facility since these wastes are already handled at the facility and 
because of the emission control system associated.with the lamp 
crusher. This operation provides containment of hazardous waste or 
hazardous waste constituents to control releases of solids or liquids 
to the land, surface water, groundwater or subsurface environment. The 
unit itself and containers provide primary containment of wastes and 
are subject to monitoring to assure emissions are not present. 
Controls monitor equipment operations and shutdown operations when not 
in acceptable operating ranges. Emissions are collected and controlled 
to permitted levels. 

A Compliance Test Report (PN846142-01) for the lamp crusher conducted 
by Shaw Environmental, Inc. is included as Attachment 5. An Industrial 
Hygiene Exposure Monitoring Report was conducted by Clean Harbors 
Environmental Services, Inc. is included as Attachment 6. A written 
description on potential pathways of exposure to humans or 
environmental receptors is included as Attachment 7. 

The CHSI facility is located within the corporate limits of the City of 
Chicago which has a population of over 1,000,000 people. This exempts 
the CHSI facility from the requirements of 39.2 of the Illinois 
Environmental Protection Act 
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VI. CERTIFICATION 

I certify under penalty of law that this document and all attachments 
were prepared under my direction or supervision in accordance with a 
system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of the person 
or persons who manage the system, or those persons directly responsible 
for gathering the information, the information submitted is, to be the 
best of my knowledge and belief, true, accurate, and complete. I am 
aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for 
knowing violations. 

Date 

John E. Lancaster, VP-General Manager 
Clean Harbors Services, Inc. 

Signature Date 

Anthony G. lanello. Executive Director 
Illinois International Port District 

P.ECEIVED 
APR 2 1) 200't 

lEPA-BOL 
PERMIT SECTION 
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VII. ENGINEER CERTIFICATION 

I certify under penalty of law that this document and all attachments 
were prepared under my direction or supervision in accordance with a 
system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of the person 
or persons who manage the system, or those persons directly responsible 
for gathering the information, the information submitted is, to be the 
best of my knowledge and belief, true, accurate, and complete. I am 
aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for 
knowing violations. 

Engineer Seal 

Kenneth D. Spauldin^/^ ^ate 

MECA Engineering Corporation of America 
5539 Indianapolis Blvd. 
East Chicago, IN 46312 
219-397-0100 

RECEIVED 
APR 2 (j 2004 

ItRA-bUL 
PERMIT SECTION 
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SPRTNKLER VALVE 
ROOM (Not in Sorvioe) 

DRUMS REMOVED FROM STORAGE WFTEWLAM? CRUSHER TS IN UNIT 25 
(TOTAL DRUM STORAGE IN ALKALINE BAY WILL BE 73 DRUMS, ONE DRUM WILL REMAIN FOR CALCIUW 
PHOSPHATE POWDER ( 

ELEVATION 
ACTIVATED CARBON ADSORPTION SYSTEM ARRANGEMENT 

SCALE: NONE 

AREA 
nrscRfPTinN 

REQ'D. CONTAINMENT PER RCRA RECTANGULAR VCH.UME DF AREA VOLUME OCCUPIED BY RAMP VOL. OCCUPIED BT INSIDE ROOMS 

TOTAL 
CAPACITY 

<GALS.) 
VtaA-RA-IH 

AREA 
nrscRfPTinN 

D V R W L H A RW RL j RH RA IR 
TOTAL 

CAPACITY 
<GALS.) 

VtaA-RA-IH 

AREA 
nrscRfPTinN 

NO. OF 
DRUMS 

TOTAL VOL 
OF WASTE 
IN GALS. 

• 1 
CONT. CAP 

REQ'D. (O-LV ) 
IN GALS- 1 

1 
AREA 

WIDTH 
1 IN FT. 

AREA 
LENGTH 
IN FT 

CURB 
HEIGHT 
IN FT. 

CONT. CAP 
or ARFA 

(WXL><H>7.4e 

RAMP 
WIDTH 
IN FT. 

RAMP 
LENGTH 
IN FT. 

RAMP 
HEIGHT 
IN FT 

VOL. OCCUPIED 
BY RAMP 

1/2 (RW)(RL)(RH)7 48 

VOL. DCEJPIED 

<LENGHT><WI01H}<0.S>7.4B 

TOTAL 
CAPACITY 

<GALS.) 
VtaA-RA-IH 

ACIDS 136 7.460 748 4400 PH33 0.5 4.662 GAL. 18.16 ID 05 340 GAL. NONE i 4,322 

ALKALINE/PDISDNS 243 13,640 1,364 78.75 28,33 0.5 8,343 GAL. 
(1) 14 
(2> 18 

10 
10 

0,5 
0.5 

262 GAL. 
337 GAL. 

<l) <16X7X0.G>7.4'1 = 420 GAL. 
(2) (6)(6Xa.5>7 4F a 135 UAL 7,189 

FLAMMABLES 
STAGING AREA 
ri AMHAHI.ES 

STORAGE AREA 

TOTAL FLAMMABLES 

40 

1 144 
1 1R4 

2,200 

7.920 

10,120 

220 

792 

1,012 

740 28.33 0.5 7,B40 GAL. i9.nn 10 05 357 GAL. <6.60X7,25X0.5)7^8 = 181 GAL. 7.302 

EOUiPhtENT 
I1DI NO. QTY. 0CSCRIPT10N 

1 2 12" STACK 

2 4 1,800 ». CARBON BED ENV1R0TR0L MOOa VPM-5000 OR EQUAL 

5 2 1,000 cfm EXHAUST BLOWER 

4 2 SPENT ABSORBENT STORAGE ROa-OTF 

14 1 OUST COLLECTOR WITH 2.000 tcim BLOWER 

15 1 LAB PACK FLAMMABLE POUR-OFF HOOO #1 

IB 1 LAB PACK POWDERED/SOUOS POUR-OFF HOOD #4 

NOTES: 

RECEIVED 
APR 2 b 200^^ 

IEHA-BOL 
PERMIT SECTION 

). ALL IXISIINO CONCRFTF CONTAINMENT FLOORS AND RAMPS 
HORIZONTAL SURFACES ARE COATED WITH PROTECTO-CRETE 900 
SYSTEM i/4' THICK. AS MANUFACTURED BY OUIXCK INC. 
Aa EXISTING CONCRETE CONTAINMENT CURBS VERTICAL AND 
HORIZONTAL SURFACES ARE COATED WITH PROTECTC-COAT 
900 SYSTEM. 30 MILS THICK AS MANUFACTURED BY OUOICK INC 
OR EQUAL 

2. NEW CONCRETE RAMP IN ALKAUNE STORAGE AREA SHALL BE 
COATED WITH PROTECTO-CRETE 900 SYSTEM 1/4" THICK. AS 
MANUFACTURED BY DUOiCK INC. OR EQUAL 

3. THIS AREA WILL ALSO BE USED FOR THE MANAGEMENT. STORAGE 
AND TREATMENT OF COMPRESSED GAS WASTES. 

4. IN i-LAMMABlF STQRAGF AflFA LAB PACKS WILL BE STORED TWO 
HIGH. UOUID FLAMMABLE DRUMS WILL ONLY BE STORED ONE HIGH. 

CHSI DWG. NO. 4282 
c SEE REVISION NOTE C <.M.C. a.u J. 1_. 1/15/03 

8 AS BUILT AAA |i/8/OI 

A RCRA PART B MODIFICATION K.M.C. A.M.L A.M.L 8/11/99 

BM umwwM 0«D. 

BITUMINOUS -
PAVCMLNT 

DITUMINOUS 
PAVEMENT 

r-6" pS" RAMP (TYP.) 

SECTION B-B 
SCALE l/A" = 1-0" 

1 PROPOSED CURB 4"x3/4" DO^L PINS 12" O.C. 

CHEMICALLY/MECHANICALLY 
CLEAN CONCRETE SURFACE 
AND USE BONDING AGENT ON 
FNTIRE SDRFACF 

TING FLOOR 

SECTION A-A 
SCALE: NONE CHANGED DRAWING TITLE & EQUIPMENT LIST 

§§DQacbo 
ENVIRONMENTAL SERVICES. INC. 

1501 VashirtQion StreeT 
Bralrctr^e. Massocnusetts 02185 
Telephor* (/fll) 849-1800 

CLEAN HARBORS SERVICES. INC. 
11800 S. STONY ^SIAND AVENUE 

CHICAGO. ILLINOIS 60617 

CONTAINER MANAGEMENT LAYOUT BUILDING #25 

~""«>,CH1 14630 

«« AS NOTED 4630-M-05 
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Please print or type with ELITE type (12 characters per inch) In the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 0248-EPA-OT 

For EPA Regional 
Use Only 

Date Received 

Month Year m 

«EPA 
United States Environmental Protection Agency 

Washington, DC 20460 

Hazardous Waste Permit 
Application 

Part A 
(Read the Instructions before starbng) 

I. Facility's EPA ID Number (Mark "X' in the appropriate box) 

1 1 A. First Part A Submission X 1 B. Revised Part A Submission (Amendment # 7 

C. Facility's EPA ID ^ umber D. Secondary ID Number (ifappiicabi fe; 

o
 

o
 

Q
 0 |6|o|8|4|7|l 1 1 1 1 1 1 1 1 1 

|l. Name of Facility 

C 1 L 1 E 1 A 1 N _ L 1 H A 1 R 1 B 1 0 R | 8 | | S | E | R V 1 1 c| E 1 8 1 LI N 1 C 1 . 1 _ 1 
III. Facility Location (Physicai address not P.O. Box or Route Number) 

A. Street 

tlilsl.o.l o| |SO|U|T|H STONY I 1 8 1 L 1 A N D 1 |A |V |E |r i |u |E 

Street (Continued) 

City or Town State Zip Code 

H MO O 0 6 17 

County Code 
Of known) 

County Name 

o k 
B. Land Type C. Geographic Lociation 

LATITUDE (Degrees, minutes, & seconds) 

4 4 0 5 
LONGITUDE (Degrees, minutes & seconds) 

0 18 17 13 14 I lo |4 16 I 

D. Facility Existence Date 
Month Day Year 

0 7 EH 19 8 

ly. Facility Maiiing Address 

Street or P.O. Box 

1 1 8|ol 0 1 ISIOIUIT H| ISITIOINIYI i 1 8 L 1 A N 1 D 1 1 A 1 V [ E 
City or Town State Zip Code 

CH|I|C|A|GO|| IIIIIIII 1 1 L 60|6|l|7l 1 1 1 1 
V. Facility Contact (Person to be contacted regarding waste activities at faciiity) 

Name (iast) (First) 

L|A|U|B|8|T|E|D| | | | | | | J|A|ME|8| I 1 1 1 1 1 1 
Job Title Phone Number (Area Code and Number) 

C 1 01M P1 L 1 1 1 A 1 N1 C| E1 M G R 7 7|3|-|6l4|6 |6 2 o|2 

Vi. Facility Contact Address (See instructions) 

A. Contact Address 
Location Mailing Other 

EH [x] I I 

B. Street or P.O. Box 

1 or Town State Zip Code 

EPA Form 8700-23 (Rev. 10/99) Page 1 of 27 



Please print or type with ELITE type (12 characters per Inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 0248-EPA-OT 

EPA ID Number (Enter from page 1) Second ary ID 'iJumber (Enter from page 1) 

1 L D 0 0 0 6 0 8 4 7 1 1 1 1 1 1 1 1 
VIL ̂ Operal tor Information ^See instructions) 

yw rame ol Operator 

c L E A N H A R B 0 R S S E R V 1 C E S 1 N 1 c 1 . 1 
street or P.O. Box 

1 1 8 0 0 S 0 y T H S T 0 N Y 1 1 S L A N D A V E 

Clti or Town State Zip Code 

c H i C A G 0 > 1 L 6 1 0 1 ^ 1 1 7 1 1 1 1 

Phone Number (Area Code and Number) 
B. Operator 

Type 
C. Change of Operator 

Indicator Month 
Date Changed 
Day Year 

7 7 3 - 6 4. 6 6 2 0 2 P Yes No X 1 1 1 1. 1 
VIII. Owner Inl Format on (See instructions) 

A. ^ame ol Owner 

1 L L 1 N 0 1 s 1 N T L P 0 R T D 1 S T R 1 1 C T 

Street or P.O. Box 

3 6 0 0 E A s T 9 5 T H S T R E E T 1 1 1 1 1 1 1 
at or town State Zip Coc e 

c H 1 0 A G O 1 1 1 1 1 1 1 L 6 0 6 1 7 1 1 1 

Phone Number (Area Code and Number) 
8. Owner Type C. Change of Owner 

Indicator Month 
Date Changed 

Day Year 

7 7 3 1 - 6 4 6 4 4 1 0 1 0 1 P Yes No X 

IX. NAICS Cod es (in order of significance; start in ieft box) 

First 9 9 9 9 1 1 1 Third | 1 1 1 1 
(Desi^ption) Waste Treatment (Description) 

Second 4| 9 5 3 1 1 Fourth 1 1 1 1 1 
(Description) REFUSE SYSTEMS (Description) 

X. Other Environmental Permits ^See instructions) 

A. Permit Type 
(Enter Code) 

B. Permit Number C. Description 

R_ B - 1 6 lEPA RCRA PART B 

R_ 1 L 0 0 0 0 6 0 8 4 7 1 USEPA HSWA PERMIT 

R_ 1 9 8 0 3 6 o P lEP A LAND (OPERATIONS) 

R_ 1 9 8 4 - E P - 0 8 8 9 lEPA LAND (OPERATIONS) 

0 3 1 6 0 0 B T E lEP A AIR 

E_ 1 9 9 0 - E N - 1 3 0 1 lEPA WATER POLLUTION CONTROL 

m \ 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
6SX No. 024B-EPA-Of 

EPA \D Number (Enter from page 1) 
I I D| P I 0 10 I 6 I 0 I 8 [ 4 I 7 I 1 I 

Secondary ID Number (Enter from page 1) 
I I I I I II I I II I 

XI. Nature of Business (Provide a brief description) 

arbors Services, Inc. (CHSI) offers a liquid industrial waste treatment service. CHSI accepts hazardous and non-hazardous 

wastewaters which do not meet sewer discharge specifications. Through phyiscal and chemical treatment, CHSI produces an effluent acceptable for 

sewer discharge and a dewatered sludge. The effluent is discharged into the Metropolitan Water Reclamation District of Greater Chicago's sewer 

systern arid the sludge is shipped to propej-Jy-licensed offsite treatrrierit and/or disposal facilities. CHSI also accepts hazardous and non-hazardous 

waste, which is stored in tanks and containers and subsequently transferred to properly licensed offsite treatment and/or disposal facilities. 

XII. Process Codes and Design Capacities 
A. KKUUbSb UUUh - Enter the code from the list of process codes below that best describes each process to be used at the 

facility. Thirteen lines are provided for entering codes, if more lines are needed, attach a separate sheet of paper with the 
additional information. For "other" processes (I.e., 099, S99, T04 and X99), describe the process (including its design 
capacity) in the space provided in item Xli. 

B. PROCESS DESION CAPACITY - For each code entered in column A, enter the capacity of the process. 
1 AMOUNT - Enter the amount in a case where design capacity is not applicable (such as in a closure/post-closure or 
enforcement action) enter the total amount of waste for that process. 
2 UNIT OF MEASURE - for each amount entered in column B(1) enter the code from the list of unit measure codes below that 

describes the unit of measure used. Only the units of measure that are listed below should be used. 
C. PROCESS TOTAL NUMBER OF UNITS - Enter the total number of units used with the corresponding process code. 

APPROPRIATE UNITS OF APPROPRIATE UNITS OF 

PROCESS MEASURE FOR PROCESS PROCESS MEASURE FOR PROCESS 

CODE PROCESS DESIGN CAPACITY CODE PROCESS DESIGN CAPACITY 

181 Cement Kiln - Gallons Per Day; Uters Per Day; 
u/a Underground injection (Jaiions; uters: Gallons Her Day; or uters 182 Ume Kiln Hounds Her Hour; snort ions Her 

well Disposal Her Day 188 Aggregate Kiln Hour; Kilograms Her Hour; Metnc 
uau Land hill Acre-teet; Hecfare-meter; Acres; Cubic 184 Hhosphate Kiin 1 ons Her Day; Metnc I ons Her Hour 

Meters; Hectares; Cubic Yards 18b coke Oven snort ions Her Day; btu Her Hour 
Obi Lena ireetment Acres or Hectares 188 blast humace uters Her Hour.Kilograms Her Hour; 

ob-^ ucean Disposal Gallons Her Day or uters Her Day or Million btu Her Hour 

Obb Surface inpounament Gallons; uters; Cubic Meters; or 18/ 
Disposal Cubic Yards Or Hefining humace 

ObH Uther Disposal Any Unit ot Measure usted below Ibb 1 Itanium Dioxide 
Storage: Chionde Uxidation Heactor 

HOI (Container Gallons; uters; Cubic Meters; or Cubic Yards iby Methane Kotormrng Gallons Her Day; uters Her 

H02 lank Storage Gallons; Uters; Cubic Meters; or Cubic Yards hurnace Day; Hpounds Her Hour, snort ions 
HOb Waste Hie Cubic Yards or cubic Meters lyu Hulping uquor Kecovery Her Hour; Kilograms Her Hour; 

H04 Surface /mpour)dmer7f Gallons; Uters; Cubic Motors; or Cubic Yards t-umaco Metnc 1 ons Her Day; Metnc i ons 
Storage,- iyi comoustron Device Used Her Hour; snort / ons Her Day; btu 

HOH Dnp Pad C3a//or7s; uters; Acres; Cubic Meters in Ihe Kecovery ur bultur Her Hour; Gallons Her Hour; uters 
Hectares; or cubic Yards values hrom apent buifunc Her Hour; or Million btu Her Hour 

HOb Conta/nmenf tiuilOing Cubic Yards or Cubic Meters Acid 

Storage 182 Halogen Aad humaces 
syy Other storage Any unit ot Measure usted below 188 Uther industnal humaces 

Ireatment usted in 4U ChH 28U. 1U 
101 lank ireatment Gallons Her Day; uters Her Day; snort ions 

Her Hour. Gallons Her Hour, uters PorHour: 184 conta/nment building - Cubic Yards; Cubic Meters; snort 
Hounds Her Hour, snort I ons Her Day; 1 reatment / ons Her Hour; Gallons Her Hour; 
Kilograms Her Hour, Metnc I ons per Day; or Uters Her Hour, btu Her Hour, 
Metnc ions Her Hour Hounds Her Hour; snort / ons Her 

102 Surface impoundment Gallons Her Day; uters Her Day; snort / ons Day; Kilograms Her Hour; Metnc 

ireatment Her Hour; Gallons Her Hour, uters Her Hour; 1 ons Her Day; Gallons Her Day; 
Hounds Her Hour; snort ions Her Day; Uters Her Day; Metnc I ons Her Hour; 
Kilograms Her Hour. Metnc 1 ons per Day; or or Million btu Her Hour 
Metnc 1 ons Her Hour Mifcfii^r^wv? 

inanerator snort ions HerHour.Metnc ions Her XU1 Open burning/Open Any unit ot Measure Usted below 
Hour; Hounds Her Hour, snort ions Her Detonation 
Day; Kilograms Her Hour; Gallons Her Day; X02 Mechanical Hrocessing snort ions Her Hour; Metnc ions Her 

Uters Her Day; Metnc i ons Her Hour, or Hour; snort ions Her Day; Metnc ions 

Million btu Her Hour Her Day:Hounds Her Hour;Lrfers Her Hour; 

104 Other ireatment Gallons Her Day; Uters Her Day; Hounds Her or Gallons Her Day 
Hour; snort ions Her Hour; Kilograms Her XU8 thermal unit Gallons Her Day; uters Her Day; Hounds 
Hour. Metnc ions Her Day; Metnc ions Her Her Hour; snort 1 ons Her Hour. Kilograms 
Hour; snort ions Her Day; btu Her Hour; Her Hour;Metnc I ons Her Day; Metnc 
Gallons Her Day; Uters Her Hour, or Million ronsPerHour;Snort lonsHerDay;btu 

btu Her Hour Her Hour; or Million btu Her Hour 

IbO aoiler Gallons; Uters; Gallons Her Hour; uters Her XU4 Geologic Hepository Cubic Yards;Cubic Mefers;Acre-toof; 

Hour; btu Her Hour; or Million btu Her Hour Hectare-metenGalions; or uters 
X88 Other bubpanx Any Unit or Measure Usted below 

Measures Measure Code 

Gallons 5 
Gallons Her Hour t 
Gallons Her Day u 
Uters L 
Uters Her Hour H 

Uters Her Day V 

TTnHof DBTFoF 
Measure Measure Code 

Short Tons Per Hour 0 
Metnc Ions Her Hour w 
snort ions Her Day N 
Metnc ions Her Day S 
Hounds Her Hour J 
Kilograms Her Hour H 
Million otu r-or nour A 

OKTTo? UnHof 
Measure Measure Code 

Cubic Yards y 

Cubic Meters . . c 
Acres u 
Acre-teet A 
Hectares u 
Hectare-meter h 
orurerrrour / 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 024B-EPA-OT 

EPA ID Number (Enter from page 1) Secpndaiy ID Number (Enter from page 1) 
1 L D 0 0 0 1 6 1 0 1 8 1 4 1 7 1 1 1 1 1 1 1 1 1 1 1 1 

Xli. Process Codes and Desigi 
iM^B(AMPLE FOR COMPLETING ITEM XII (shown In line number X-1 below): A facility has a storage tank, which can hold 533.788 

^^allons 

Line Process B. Process Design Capacity C. Process For Official 

Number Code 1. Amount (Specify) 2. Unit of 

Measure 

(Enter code) 

Total 

Number 

Of Units 

Use Only 

X 1 S 0 2 5 3 3. 7 8 8 G 0 0 1 

1 s 0 1 164,253 {2969x55-GaJ Equivalent 2 X 64 cu.ft.) G 2 9 7 1 

2 s 0 1 360 (12 x 30 Cubic yards equivalent) Y 0 1 2 

3 s 0 1 268,800 (TRANSPORTATION VEHICLES) U 0 3 1 

4 s 0 2 3 0 6,3 5 6 G 0 3 7 

5 D 8 3 

o
 

o
 

o
 

o
 

o
 

C
M

 

0 G 0 0 4 

6 T 0 1 

O
 

O
 

o
 

o
 

o
 

C
M

 <
 U 0 0 1 

7 

8 

9 

1 0 

1 1 

1 2 

1 3 

NOTE: If you need to list more than 13 process codes, attach an additional sheet(s) with the information in the same format 

as above. Number the lines sequentially, taking into account any lines that will be used for "other"processes (I.e., D99, S99, 

T04 and X99) in Item XIII. 
XIII. Other Processes (Follow instructions from item Xii for D99, S99, T04 and X99 process codes) | 

Line Process B. PROCESS DESIGN CAPACITY C. Process 

Number 

(Entartsln 

segw/XIi) 

Code 1. Amount (Specify) 2. Unit of 

Measure 

(Enter code) 

Total 

Number 

Of Units 

D. Description of Process 

X 1 T 0 4 . 

J 1 7 T p 1 4 1 2 0 0 0 U 0 0 1 T-04-A Treatment of D002 liquid/solid 

mixtures in containers by removal 

of liquid 

0 8 T 0 1 3 0 0 0 0 0, T-04-B Compaction of hazardous waste 

solids in containers 

0 9 T 0 1 5 5 0 0 0 U 1 0 0 1 T04-C Hazardous waste fuel blending 

1 0 T 0 4 1 6 0 0 U 1 0 1 0 T-04-D Stabilization/fixation of hazardous 

waste in rolloff containers, 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Form approved. 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 0248-EPA-0T 

EPA ID Number (Enter from page V 
I I L| D| 0 I 0 I 0 I 6 I 01 8 I 4| 7 I 1 I 

Secondary ID Nunfiber (Enter from page 1) 

XIV. Description of Hazardous Wastes 

IPA HAZARDOUS WASTE NUMBER - Enter the four-digit number from 40 CFR, Part 261 Subpart D of each iisted hazardous 
waste you wiii handle. For hazardous wastes which are not iisted in 40 CFR, Part 261 Subpart D, enter the four-digit number(s) 
from 40 CFR, Part 261 Subpart C that describes the characteristics and/or the toxic contaminants of those hazardous wastes. 

B. ESTIMATED ANNUAL QUANITITY - For each iisted waste entered in column A estimate the quantity of that waste that wiii be 
handled on an annual basis. For each characteristic or toxic contaminant entered in column A estimate the total annual quantity 
of ail the non-iisted waste(s) that wiii be handled which possess that characteristic or contaminant. 

C. UNIT OF MEASURE - For each quantity entered in column B enter the unit of measure code. Units of measure which must be 
used and the appropriate codes are: 

ENGLIS UNIT OF MEASURE CODE METRIC UNIT OF MEASURE CODE 

POUNDS P KILOGRAMS K 

TONS T METRIC TONS M 

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required 
units of measure taidng into account the appropriate density or specific gravity of the waste. 

D. PROCESSES 

1. PROCESS CODES; 
For listed hazardous waste: For each listed hazardous waste entered in column A select the code(s) from the list of process 

codes contained in item XII A. on page 3 to indicate how the waste will be stored, treated, and/or disposed of at the facility. 

For non-listed hazardous waste: For each characteristic or toxic contaminant entered in column A. select the code(s) from the 
list of process codes contained in item XII A. on page 3 to indicate ali the processes that wiii be used to store, treat and /or 

dispose of all the non-listed hazardous wasted that prossess that characteristic or toxic contaminant. 

NOTE: THREE SPACES ARE PROVIDED FOR ENTERING PROCESS CODES. IF MORE ARE NEEDED: 

1 Enter the first two as descritred above. 
2 Enter "000" in the extreme right box of item XiV-D(l). 
3 Use additional sheet, enter line number from previous sheet, and enter additional code(s) in item XiV-E. 

2. PROCESS DESCRIPTION; If a code is not listed for a process that will be used, describe the process In the space 
provided on the form (D(2). 

NOTE; HAZARDOUS WASTED DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous 
wastes that can be described by more than one EPA Hazardous Waste Number shall be described on the form as follows: 

1 Select one of the EPA Hazardous Waste Numbers and enter it in column A. On the same line complete columns 
B, C and D by estimating the total annual quantity of the waste and describing ail the processes to be used to treat, 
store, and/or dispose of the waste. 

2 in column A of the next line enter the other EPA Hazardous Waste Number that can be used to describe the waste, 
in column 0(2) on that line enter "included with above" and make no other entries on that line. 

3 Repeat step 2 for each EPA Hazardous Waste Number that can be used to describe the hazardous waste. 

EXAMPLE FOR COMPLETING ITEM XiV (shown in line number X-1, X-2, X-3, and X-4 below) - A facility wiii treat and dispose 
of an estimated 900 pounds per year of chrome shavings from leather tanning and finishing operation, in addition, the facility wiii 

treat and dispose of three non-iisted wastes. Two wastes are corrosive only and there wiii be an estimated 200 pounds per year of 

each waste. The other waste is corrosive and ignitabie and there wiii be an estimated 100 pounds per year of that waste. Treatment 
will be in an incinerator and disposal will be in a iandfili. 

Line 
Number 

A. EPA 

HAZARDOUS 

WASTE NO. 
(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

1 D. PROCESSES 1 

Line 
Number 

A. EPA 

HAZARDOUS 

WASTE NO. 
(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

(1) PROCESS CODES (Enter code) 
(2) PROCESS DESCRIPTION (if a 

code is not entered in D(1)) 

S 4 900 P T 0 3 D 8 0 

m 2 D 0 0 400 P T 0 3 D 8 0 
X 3 b 6 0 100 P T 0 3 D 8 0 
X 4 D 0 0 2 Included With Above 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. O24e-EPA-OT 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1) 

I L D 0 6 0 8 4 7 1 
3^ Description of Hazardous Wastes (Continued; use additional sheets as necessary) 

Line 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

D. PROCESSES 

(1) PROCESS CODES (Enter code) 

1 D 0 0 1 15,000 T S 0 1 8 0 2 T 0 4 AB CE FG HI JK TO 1A X9 9A B 

2 D 0 0 2 5,000 T S 0 1 8 0 2 T 0 4 AS CE FG HJ TO 1A X9 9B 

3 D 0 0 3 5,000 T s 0 1 8 0 2 T 0 4 AB CE FG HI J TO 1A X9 9B C 

4 D 0 p 4 5,000 T s 0 1 8 0 2 T 0 4 AB CD EF GH J TO 1A X9 9A B 

5 D 0 0 5 250 T 8 0 1 8 0 2 T 0 4 AB CD EF GH J TO 1A X9 9A BC 

6 D 0 0 6 250 T 8 0 1 8 0 2 T 0 4 AB CD EF GF J TO 1A X9 9A BC 

7 D 0 0 7 250 T 8 0 1 8 0 2 T 0 4 AB CD EF GH J TO 1A X9 9A B 

8 D 0 0 8 250 T 8 0 1 8 0 2, T 0 4 AB CD EF GH J TO 1A X9 9A BC 

9 D 0 0 9 250 T 8 0 1 8 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B C 

1 0 D 0 1 0 250 T 8 0 1 8 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B 

1 1 D 0 1 1 250 T 8 0 1 8 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B 

1 2 D 0 1 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 D 0 1 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 D 0 1 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 D 0 1 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 D 0 1 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 D 0 1 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 D 0 1 8 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

1 9 D 0 1 9 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

2 0 D 0 2 0 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9A B 

2 1 D 0 2 1 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

2 2 D 0 2 2 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

2 3 D 0 2 3 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

2 4 D 0 2 4 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

2 5 D 0 2 5 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

2 6 D 0 2 6 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

2 7 D 0 2 7 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

2 8 D 0 2 8 15,000 t 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

2 9 D 0 2 9 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

3 0 D 0 3 0 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

3 1 D 0 3 1 15,000. T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9A B 

3 2 D 0 3 2 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

J| 3 D 0 3 3 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

i 4 D 0 3 4 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

3 5 D 0 3 5 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

(2) PROCESS DESCRIPTION (If a 
code is not entered in D(1)) 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31A12 
GSA No. 024B-EPA-0T 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1) 

L D 6 0 8 4 7 1 
}^C pescription of Hazardous Wastes (Continued; use additional sheets as necessary) 

Line 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

D. PROCESSES 

(1) PROCESS CODES (Enter code) 

1 D 0 3 1 6 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

2 D 0 3 7 15,000 T 8 0 1 8 0 2 T 0 4 AB GE FG HJ TO 1A X9 9A B 

3 D 0 3 8 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

4 D 0 3 9 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

5 D 0 4 0 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO lA X9 9A B 

6 D 0 4 1 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

7 D 0 4 2 15,000 T 8 0 1 8 0 2 T p 4 AB CE FG HJ TO 1A X9 9B 

8 D 0 4 3 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9A B 

g F 0 0 1 7,500 • T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

1 0 F 0 0 2 7,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TQ 1A X9 9B 

1 1 F 0 0 3 7,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

1 2 F 0 0 4 7,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

1 3 F 0 0 5 7,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

1 4 F 0 0 6 1,000 T 8 0 1 8 0 2 T 0 4 AB CP EF GH J TO 1A X9 9B 

1 5 F 0 0 7 1,000 T 8 0 1 8 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B 

1 6 F 0 0 8 1,000 T 8 0 1 8 0 2 T 0 4 AB CD EF GH J TQ 1A X9 9B 

1 7 F 0 0 9 1,000 T 8 0 1 8 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B 

1 8 F 0 1 0 1,000 T 8 0 1 8 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B 

1 9 F 0 1 1 1,000 T 8 0 1 8 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B 

2 0 F 0 1 2 1,000 T 8 0 1 8 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B 

2 1 F 0 1 9 1,000 T 8 0 1 8 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B 

2 2 F 0 2 0 1,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ 

2 3 F 0 2 1 1,000 T 8 0 1 8 0 2 T 0 4 AB EF GH J 

2 4 F 0 2 2 1,000 T 8 0 1 8 0 2 T 0 4 AB EF GH J 

2 5 F 0 2 3 1,000 T 8 0 1 8 0 2 T 0 4 AB EF GH J 

2 6 F 0 2 4 250 T 8 0 1 8 0 2 T 0 4 AB EF GH J X9 9B 

2 7 F 0 2 5 15,000 T 8 0 1 8 0 2 T 0 4 AB EF GH J X9 9B 

2 8 F 0 2 6 1,000 T 8 0 1 8 0 2 T 0 4 AB EF GH J 

2 9 F 0 2 7 1,000 T 8 0 1 8 0 2 T 0 4 AB EF GH J 

3 0 F 0 2 8 1,000 T 8 0 1 8 0 2 T 0 4 AB EF GH J 

3 1 F 0 3 2 250 T 8 0 1 8 0 2 T 0 4 AB EF GH J X9 9B 

3 2 F 0 3 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

i 
3 

3 F 0 3 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B i 
3 4 F 0 3 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 5 F 0 3 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

(2) PROCESS DESCRIPTION (If a 
code is not entered in D(1)) 
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Please print or type with ELITE type (12 ctiaracters per incti) in the unshaded areas only form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 0248-EPA-OT 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1) 

I I L I D 0 0 0 0 8 4 7 1 

pescription of Hazardous Wastes (Continued; use additional sheets as necessary) 

Line 

A. EPA 

HAZARDOUS 

WASTE NO. 

B. Estimated 

Annual 

Quantity 

C. Unit of 

Measure 

(Enter 

D.PROCESSES 

(1) PROCESS CODES (Enter code) 

Number (Eriter Code) of Waste code) 

1 F 0 3 9 15,000 T S 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

2 K 0 0 1 1,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 K 0 0 2 1,000 T S 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

4 K 0 0 3 1,000 T S 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

5 K 0 0 4 1,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

6 K 0 0 5 1,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

7 K 0 0 6 1,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

8 K 0 0 7 1,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

9 K 0 0 8 1,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

1 0 K 0 0 9 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 K 0 1 0 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 2 K 0 1 1 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 K 0 1 3 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 K 0 1 4 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 K 0 1 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 K 0 1 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 K 0 1 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 K 0 1 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 K 0 1 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 K 0 2 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 1 K 0 2 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 K 0 2 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 K p 2 3 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 K 0 2 4 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 5 K 0 2 5 250 T . 8 0 1 8 0 2 T 0 4 AB Ci FG HJ X9 9B 

2 6 K 0 2 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 K 0 2 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 8 K 0 2 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 9 K 0 2 9 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 0 K 0 3 0 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 1 K 0 3 1 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 2 K 0 3 2 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

i 
3 

3 K 0 3 3 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B i 
3 4 K 0 3 4 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 5 K 0 3 5 100 T 8 0 1 8 0 9 8 0 4 AB CE FG HJ X9 9B 

(2) PROCESS DESCRIPTION 
code is not entered in D(1)) 

(ifa 
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Please print or type with ELITE type (12 characters per inch) In the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 024B-EPA-OT 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1) 

I 6 0 8 4 7 1 
}^|D escriptlon of Hazardous Wastes (Continued; use additional sheets as necessary) 

Line 

A. EPA 

HAZARDOUS 

WASTE NO. 

B. Estimated 

Annual 

Quantity 

C. Unit of 

Measure 

(Enter 

D. PROCESSES 

(1) PROCESS CODES (Enter code) 

Number (Enter Code) of Waste code) 

1 K 0 3 6 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG H X9 9B 

2 K 0 3 7 100 T 8 0 1 8 0 2 T 0 4 AB CE FG H X9 9B 

3 K 0 3 8 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

4 K 0 3 9 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

5 K 0 4 0 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

6 K 0 4 1 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

7 K 0 4 2 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

8 K 0 4 3 2,500 T 8 0 1 8 0 2 . T 0 4 AB CE FG HJ X9 9B 

9 K 0 4 4 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 0 K 0 4 5 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 K 0 4 6 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TQ 1A X9 9B 

1 2 K 0 4 7 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 K 0 4 8 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

1 4 K 0 4 9 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 K 0 5 0 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 K 0 5 1 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 K 0 5 2 2,500 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ JO 1A X9 9B 

1 8 K 0 6 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

1 9 K 0 6 1 250 T 8 0 1 8 P 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

2 0 K 0 6 2 250 T 8 0 1 8 0 2 T 0 4 AB CD EF GH J TO 1A X9 9B 

2 1 K 0 6 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 K 0 6 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 K 0 6 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 K 0 6 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

2 5 K 0 7 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 K 0 7 3 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 K 0 8 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 8 K 0 8 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 9 K 0 8 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 0 K 0 8 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

3 1 K 0 8 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ TO 1A X9 9B 

3 2 K 0 .8 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

t 
3 

3 K 0 9 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B t 
3 4 K 0 9 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 5 K 0 9 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

(2) PROCESS DESCRIPTION (If a 
code is not entered in D(1)) 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. O24a-EPA-OT 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1) 

I L D 6 0 8 4 7 1 

Description of Hazardous Wastes (Continued; use additional sheets as necessary) 
V A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

D. PROCESSES 

Line 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

(1) PROCESS CODES (Enter code) 
(2) PROCESS DESCRIPTION (If a 

code is not entered in D(1)) 

1 K 0 9 4 250 T S 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

2 K 0 9 5 250 T S 0 1 8 0 2 T g. 4 AB CE FG HJ X9 9B 

3 K 0 9 6 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

4 K 0 9 7 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

5 K 0 9 8 100 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

6 K 0 9 9 100 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

7 K 1 0 0 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ TO 1A X9 9B 

8 K 1 0 1 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

9 K 1 0 2 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

1 0 K 1 0 3 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

1 1 K 1 0 4 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

1 2 K 1 0 5 100 T 8 0 1 8 g 2 T g 4 AB CE FG HJ X9 9B 

1 3 K 1 0 6 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

1 4 K 1 0 7 15,000 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

1 5 K 1 0 8 15,000 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

1 6 K 1 0 9 15,000 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

1 7 K 1 1 0 15,000 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

1 8 K 1 1 1 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

1 9 K 1 1 2 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

2 0 K 1 1 3 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

2 1 K 1 1 4 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

2 2 K 1 1 5 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

2 3 K 1 1 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 K 1 1 7 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

2 5 K 1 1 8 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

2 6 K 1 2 3 250 T 8 0 1 8 0 2 T g 4 AB CE FG HJ X9 9B 

2 7 K 1 2 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 98 

2 8 K 1 2 5 250 T 8 0 1 8 g 2 T g 4 AB CE FG HJ X9 9B 

2 9 K 1 2 6 250 T 8 0 1 8 g 2 T g 4 AB CE FG HJ X9 9B 

3 0 K 1 3 1 15,000 T 8 0 1 8 g 2 T g 4 AB CE FG HJ X9 9B 

3 1 K 1 3 2 15,000 T 8 0 1 8 g 2 T g 4 AB CE FG HJ X9 9B 

3 2 K 1 3 6 250 T 8 0 1 8 g 2 T g 4 AB CE FG HJ X9 9B 

3 K 1 4 0 15,000 T 8 0 1 8 g 2 T g 4 AB CE FG HJ X9 9B 

4 K 1 4 1 250 T 8 0 1 8 g 2 T g 4 AB CE FG HJ X9 9B 

3 5 K 1 4 2 250 T 8 0 1 8 g 2 T g 4 AB CE FG HJ X9 9B 
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Please print or type with ELITE type (12 characters per Inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 024B-EPA-OT 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1) 

M L D 0 6 0 8 4 7 1 
pescriptlon of Hazardous Wastes (Continued; use additional sheets as necessary) 

Line 

A. EPA 

HAZARDOUS 

WASTE NO. 

B. Estimated 

Annual 

Quantity 

C. Unit of 

•Measure 

(Enter 

D. PROCESSES 

(1) PROCESS CODES (Enter code) 

Number (Enter Code) of Waste code) 

1 K 1 4 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 K 1 4 4 250 T S 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 K 1 4 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

4 K 1 4 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

5 K 1 4 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

6 K 1 4 9 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

7 K 1 5 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

8 K 1 5 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

9 K 1 5 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 0 K 1 5 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 K 1 5 8 250 T 8 0 1 8 0 2 T 0 4 AB GE FG HJ X9 9B 

1 2 K 1 5 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 K 1 6 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 K 1 6 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 K 1 6 9 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 K 1 7 0 15,000 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 K 1 7 1 15,000 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

1 8 K 1 7 2 15,000 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

1 9 K 1 7 4 15,000 T 8 0 1 8 0 2 T p 4 AB EF GH J X9 9B 

2 0 K 1 7 5 15,000 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

2 1 K 1 7 6 15,000 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

2 2 K 1 7 7 15,000 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

2 3 K 1 7 8 15,000 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

2 4 P 0 0 1 100 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

2 5 P 0 0 2 100 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

2 6 P 0 0 3 100 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

2 7 P 0 0 4 100 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

2 8 P 0 0 5 100 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

2 9 P 0 0 6 250 T 8 Q 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

3 0 P 0 0 7 100 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

3 1 P 0 0 8 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

3 2 P 0 0 9 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

• 
3 

3 P 0 1 0 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 
• 

3 4 P 0 1 1 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

3 5 P 0 1 2 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

(2) PROCESS DESCRIPTION (If a 
code is not entered in D(1)) 
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Please print or type with ELITE type (12 characters per Inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 0248-EPA-OT 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1) 

L|D|O| 0 I 0 lelolsUlyh 
.Description of Hazardous Wastes (Continued; use additional sheets as necessary) 

w A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

D. PROCESSES 

Line 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

(1) PROCESS CODES (Enter code) (2) PROCESS DESCRIPTION f/f a 
code is not entered In 0(1)) 

1 P 0 1 3 250 T S 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 P 0 1 4 250 T S 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 P 0 1 5 250 T S 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

4 P 0 1 6 250 T S 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

5 P 0 1 7 250 T 8 0 1 8 0 2 T 0 1 AB CE FG HJ X9 9B 

6 P 0 1 8 250 T 8 0 1 8 0 2 T 0 1 AB CE FG HJ X9 9B 

7 P 0 2 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

8 P 0 2 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 
g P 0 2 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 0 P 0 2 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 P 0 2 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 2 P 0 2 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 P 0 2 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 P 0 2 8 250 T 8 0 1 8 .0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 P 0 2 9 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 P 0 3 0 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 P 0 3 1 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 P 0 3 3 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 P 0 3 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 P 0 3 6 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 1 P 0 3 7 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 P 0 3 8 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 P 0 3 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 P 0 4 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 5 P 0 4 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 P 0 4 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 P 0 4 3 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 8 P 0 4 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 9 P 0 4 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 0 P 0 4 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 1 P 0 4 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 2 P 0 4 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ xg 9B 

n 3 P 0 4 9 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B n 4 P 0 5 0 100 T 8 0 1 8 0 2 T 0. 4 AB CE FG HJ X9 9B 

3 5 P 0 5 1 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Form approved. 0MB No. 2050-C034 Expires 10ni/02 
GSA No. 024B-EPA-Ot 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page l) 

6 0 8 4 7 1 
pescrfptlon of H^lzardous Wastes (Continued; use additional sheets as necessary) 

Line 

A. EPA 

HAZARDOUS 

WASTE NO. 

B. Estimated 

Annual 

Quantity 

C. Unit of 

Measure 

(Enter 

D. PROCESSES 

(1) PROCESS CODES (Enter code) 

Numtier (Enter Code) of Waste code) 

1 P 0 5 4 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 P 0 5 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 P 0 5 7 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

4 P 0 5 8 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

5 F 0 5 9 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

6 P 0 6 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

7 P 0 6 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

8 P 0 6 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 
g P 0 6 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 0 P 0 6 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 P 0 6„ 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 2 P 0 6 7 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 P 0 6 8 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 P 0 6 9 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 P 0 7_ 0 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 P 0 7 1 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 P 0 7 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 P 0 7 3 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 P 0 7 4 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 P 0 7 5 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 1 P 0 ^ 7 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 P 0 7 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 P 0 7 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 P 0 8 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 5 P 0 8 2 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 P 0 8 4 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 P 0 8 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 8 P 0 8 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 9 P 0 8 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 OB 

3 0 P 0 8 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 1 P 0 9 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 2 P 0 9 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 P 0 9 4 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 1 4 P 0 9 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 5 P 0 9 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

(2) PROCESS DESCRIPTION (If a 
code is not entered in D(1)) 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Form approved. 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 0248-EPA-OT 

EPA ID Number (Enter from page 1) mr Secondary ID Number (Enter from page 1) 

I I L|D 6 0 8 4 
Description of Hazardous Wastes (Continued; use additional sheets as necessary) 

Line 

A. EPA 

HAZARDOUS 

WASTE NO. 

B. Estimated 

Annual 

Quantity 

C. Unit of 

Measure 

(Enter 

D. PROCESSES 

(1) PROCESS CODES (Enter code) 

Number (Enter Code) of Waste code) 

1 P 0 9 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 P 0 9 8 100 T S 0 1 8 0 2 T 0 4 AS CE FG HJ X9 9B 

3 P 0 9 9 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X? 9B 

4 P 1 0 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

6 P 1 0 2 150 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

7 P 1 0 3 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

8 P 1 0 4 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

9 P 1 0 5 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 0 P 1 0 6 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 P 1 0 8 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 2 P 1 0 9 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 P 1 1 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 P 1 1 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 P 1 1 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 P 1 1 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 P 1 1 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 P 1 1 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 P 1 1 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 P 1 1 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 1 P 1 1 9 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 P 1 2 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 P 1 2 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 P 1 2 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 5 P 1 2 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 P 1 2 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 P 1 2 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 8 P 1 8 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 9 P 1 8 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 0 P 1 8 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 1 P 1 9 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 2 P 1 9 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 3 P 1 9 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B • 4 P 1 9 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

n 5 P 1 9 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

(2) PROCESS DESCRIPTION (If a 
code is not entered in D(1)) 
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Please print or type with ELITE type (12 characters per Inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GS>* No. 0248-EPA-OT 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1) 

I L D 6 0 8 4 7 1 
.D^cr ption of Hazardous Wastes (Continued; use additional sheets as necessary) 

Line 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

•.PROCESSES 

Line 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

(1) PROCESS CODES (Enter code) 
(2) PROCESS DESCRIPTION (If a 

code is not entered In D(1)) 

1 P 1 9 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 P 1 9 8 250 T. S 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 P 1 9 9 250 T S 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

4 P 2 0 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

5 P 2 0 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

6 P 2 0 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

7 P 2 0 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

8 P 2 0 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

9 U 0 0 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 0 U 0 0 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 U 0 Q 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 2 U 0 0 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 U 0 0 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 U 0 0 6 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 U 0 0 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 U 0 0 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 U 0 0 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 u 0 1 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 u 0 1 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 u 0 1 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 1 u 0 1 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 u 0 1 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 u 0 1 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 u 0 1 7 100 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 5 u 0 1 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 u 0 1 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 u 0 2 0 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 8 u 0 2 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 9 u 0 2 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 0 u 0 2 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 1 u 0 2 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 2 u 0 2 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

n 3 u 0 2 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B n 4 u 0 2 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 5 u 0 2 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Form approved. 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 0248-EPA-OT 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1) 

I L D 6 0 8 4 7 1 
Description of Hazardous Wastes (Continued; use additional sheets as necessary) 

•W A. EPA B. Estimated C. Unit of D. PROCESSES 

Line 

HAZARDOUS 

WASTE NO. 

Annual 

Quantity 

Measure 

(Enter (1) PROCESS CODES (Enter code) 
(2) PROCESS DESCRIPTION (If a 

code is not entered in D(1)) 

Number a Enter Code) of Waste code) 

1 U 0 2 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 U 0 3 0 250 T S 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 U 0 3 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

4 U 0 3 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

5 U 0 3 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

6 U 0 3 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

7 U 0 3 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

8 U 0 3 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

9 U 0 3 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 0 U 0 3 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 U 0 3 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 2 U 0 4 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 U 0 4 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 U 0 4 3 250 T 8 0 1 8 0 2 T 0 .4 AB CE FG HJ X9 9B 

1 5 U 0 4 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 U 0 4 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 U 0 4 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 U 0 4 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 U 0 4 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 . 0 u 0 4 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 1 u 0 5 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 u 0 5 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 u 0 5 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 u 0 5 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 OB 

2 5 u 0 5 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 u 0 5 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 u 0 5 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 8 u 0 5 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 9 u 0 5 9 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 0 u 0 6 0 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 1 u 0 6 1 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 2 u 0 6 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B • 3 u 0 6 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 4 u 0 6 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 5 u 0 6 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 
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Please print or type with ELITE type (12 ctiaracters per inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 0248-EPA-OT 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1) 

I L D 6 0 8 4 7 1 

Descr ption of Hazardous Wastes (Continued; use additional sheets as necessary) 

Line 

A. EPA 

HAZARDOUS 

WASTE NO. 

B. Estimated 

Annual 

Quantity 

C. Unit of 

Measure 

(Enter 

D. PROCESSES 

(1) PROCESS CODES (Enter code) 

Number (Enter Code) of Waste code) 

1 U 0 6 7 250 T S 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 U 0 6. 8 250 T S 0 1 8 0 2 T 0 4 AS CE FG HJ X9 9B 

3 U 0 6 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

4 U 0 7 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

5 U 0 7 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

6 U 0 7 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

7 U 0 7 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

8 U 0 7 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

9 U 0 7 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 0 U 0 7 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 U 0 7 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 2 U 0 7 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 U 0 7 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 U 0 8 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 U 0 8 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 U 0 8 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 U 0 8 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 U 0 8 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 U 0 8 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 U 0 8 6 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 1 U 0 8 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 U 0 8 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 U 0 8 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 U 0 9 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 5 U 0 9 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 U 0 9 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 U 0 9 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 8 u 0 9 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 9 u 0 9 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 0 u 0 9 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 1 u 0 9 7 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 2 u 0 9 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

m 3 u 0 9 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

n u 1 0 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

(2) PROCESS DESCRIPTION (If a 
code is not entered in D(1}) 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Farm approved, 0MB No. 2050-0034 Expires 10/31/02 
GS/A No. 024B-EPA-OT 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter fmm page 1) 

I L D 0 8 4 7 1 
escriptipn of Hazardous Wastes (Continued; use additional sheets as necessary) 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

D. PROCESSES 

Line 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

(1) PROCESS CODES (Enter code) (2) PROCESS DESCRIPTION (/fa 
code is not entered in D(1)) 

1 U 1 0 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 U 1 0 3 100 T S 0 1 8 0 2 T 0 4 AS CE FG HJ X9 9B 

3 U 1 0 5 250 T S 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

4 U 1 0 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

5 U 1 0 7 250 T , 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

6 U 1 0 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

7 U 1 0 9 250 T • 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

8 U 1 1 0 250 T 8 0 1 8 0 2 t 0 4 AB CE FG HJ X9 9B 

9 U 1 1 1 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 0 U 1 1 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

,1 1 U 1 1 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 2 U 1 1 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 U 1 1 5 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 U 1 1 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 U -i 1 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 U 1 1 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 U 1 1 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 U 1 2 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 u 1 . 2 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 u 1 2 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 1 u 1 2 3 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 u 1 2 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ ' X9 9B 

2 3 u 1 2 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 u 1 2 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 5 u 1 2 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 u 1 2 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 u 1 . 2_. 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 8 u 1 3 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 9 u 1 3 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

J. 0 u 1 3 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 1 u 1 3 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 2 u 1 3 4 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

|l3 u 1 3 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 024S-EPA-OT 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1) 

6 0 8 4 7 1 
)escri ption of Hazardous Wastes (Continued; use additional sheets as necessary) 

A. EPA 

HA2AR00US 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

D. PROCESSES 

Line 

Number 

A. EPA 

HA2AR00US 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

(1) PROCESS CODES (Enter code) (2) PROCESS DESCRIPTION f/f a 
code is not entered In D(1)) 

1 U 1 3 6 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 U 1 3 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 U 1 3 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

5 U 1 4 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

6 U 1 4 1 250 T 8 0 . 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

7 U 1 4 2 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

8 U 1 4 3 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

9 U 1 4 4 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 0 U 1 4 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 U 1 4 6 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 2 U 1 4 7 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 U 1 4 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 U 1 4 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 U 1 5 0 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1. 6 U 1 5 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 U 1 5 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 U 1 5 3 250 T' 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 U 1 5 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 U 1 5 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 1 U 1 5 6 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 U 1 5 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 U 1 5 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 U 1 5 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 5 U 1 6 0 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 U 1 6 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 u 1 6 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

- 2 8 u 1 6. 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 9 u 1 6 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 0 u 1 6 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 1 u 1 6 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 2 u 1 6 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 

I 
3 u 1 _ 6 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 3 

I i-4 u 1 6 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 024B-EPA-OT 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1) 

I I L I D I 0 6 0 8 4 7 1 
escription of Hazardous Wastes (Continued; use additional sheets as necessary) 

Line 

A. EPA 

HAZARDOUS 

WASTE NO. 

B. Estimated 

Annual 

Quantity 

C. Unit of 

Measure 

(Enter 

D. PROCESSES 

(1) PROCESS CODES (Enter code) 

Number (Enter Code) of Waste code) 

1 U 1 7 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 U 1 7 1 250 T 8 0 1 8 0 2 T P 4 AB CE FG HJ X9 9B 

3 U 1 7 2 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

4 U 1 7 3 100 T 8 0 1 8 0 2 T P 4 AB CE FG HJ X9 9B 

5 U 1 7 4 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

6 U 1 7 6 100 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

7 U 1 7 7 100 T 8 p 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

8 U 1 7 8 100 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

9 U 1 7 9 100 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

1 0 U 1 8 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 U 1 8 1 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

1 2 U 1 8 2 250 T 8 0 1 8 0 2 T" 0 4 AB CE FG HJ X9 9B 

1 3 U 1 8 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 U 1 8 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 U 1 8 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 U 1 8 6 250 T 8 Q 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

1 7 U 1 8 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 8 U 1 8 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 U 1 8 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 U 1 9 0 100 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

2 1 U 1 9 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 U 1 9 2 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

„ 2 3 U 1 9 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

"2 4 U 1 9 4 250 T 8 0 1 8 P 2 T p 4 AB CE FG HJ X9 9B 

2 5 U 1 9 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 U 1 9 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 U 2 0 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 8 u 2 0 1 100 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

2 9 u 2 0 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 0 u 2 0 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 1 u 2 0. 4 100 T 8 0 1 8 P 2 T p 4 AB CE FG HJ X9 9B 

3 2 u 2 0 5 250 T 8 0 1 8 P 2 T 0 4 AB CE FG HJ X9 9B 

1 
3 

i 3 u 2 0 6 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 1 
3 4 u 2 0^ 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 5 u 2 0 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

(2) PROCESS DESCRIPTION (If a 
code is not entered in D(1)) 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 024B-EPA-OT 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1) 

I L D 6 0 8 4 7 1 
jescr ption of Hazardous Wastes (Continued; use additional sheets as necessary) 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

D. PROCESSES 

Line 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

(1) PROCESS CODES (Enter code) 
(2) PROCESS DESCRIPTION (If a 

code is not entered in D(1)) 

1 U 2 0 9 250 T S 0 1 8 0 2 T P 4 AB CE FG HJ X9 9B 

2 U 2 1 0 250 T 8 0 1 8 0 2 T P 4 AB CE FG HJ X9 9B 

3 U 2 1 1 250 T 8 0 1 8 0 2 T P 4 AB CE FG HJ X9 9B 

4 U 2 1 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

5 U 2 1 4 100 T 8 P 1 8 0 2 T P 4 AB CE FG HJ X9 9B 

6 U 2 1 5 250 T 8 0 1 8 0 2 T P 4 AB CE FG HJ X9 9B 

7 U 2 1 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

8 U 2 1 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

9 U 2 1 8 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

1 0 U 2 1 9 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

1 1 U 2 2 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 2 U 2 2 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 U 2 2 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 4 U 2 2 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 U 2 2 5 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

1 6 U 2 2 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 y 2 2 7 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

1 8 u 2 2 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 u 2 3 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 u 2 3 5 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

2 1 y 2 3 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 y 2 3 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 y 2 3 8 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

2 4 y 2 3 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 5 y 2 4 0 250 T 8 0 1 8 P 2 T p 4 AB CE FG HJ X9 9B 

2 6 y 2 4 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 u 2 4 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 8 y 2 4 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 9 y 2 4 7 250 T 8 0 1 8 p 2 T 0 4 AB CE FG HJ X9 9B 

3 0 y 2 4 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 1 y 2 4 9 250 T 8 0 1 8 0 2 T p 4 AB CE FG HJ X9 9B 

3 2 y 2 7 1 250 T 8 0 1 8 0 2 T 0 4 AB Ef GH J X9 9B 

1 
3 

3 y 2 7 7 250 T 8 0 1 8 0 2 T 0 4 AB EF GH J X9 9B 1 
3 4 y 2 7 8 250 T 8 0 1 8 p 2 T p 4 AB EF GH J X9 9B 

3 5 y 2 7 9 250 T 8 0 1 8 p 2 T p 4 AB EF GH J X9 9B 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 024B-EPA-OT 

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1) 

6 0 8 4 7 1 
jescr ption of Hazardous Wastes (Continued; use additional sheets as necessary) 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

D. PROCESSES 

Line 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

(Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

(1) PROCESS CODES (Enter code) 
(2) PROCESS DESCRIPTION (If a 

code is not entered in D(1)) 

1 U 2 8 0 250 T S 0 1 8 0 2 T 0 4 AB GE FG HJ X9 9B 

2 U 3 2 8 250 T 8 0 1 8 0 2 T 0 4 AS CE FG HJ X9 9B 

3 U 3 5 3 250 T S 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

4 U 3 5 9 250 T 8 0 1 8 0 2 T • 0 4 AB CE FG HJ X9 9B 

5 U 3 6 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

6 U 3 6 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

7 U 3 6 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

8 U 3 6 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

9 U 3 7 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 0 U 3 7 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 1 U 3 7 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 2 U 3 7 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 3 U 3 7 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

. 1 4 U 3 7 8 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 5 U 3 7 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 6 U 3 8 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 7 U 3 8 2 250 T 8 0 1 8 0 2 T 0. 4 AB CE FG HJ X9 9B 

1 8 U 3 8 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

1 9 u 3 8 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 0 u 3 8 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 1 u 3 8 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 2 u 3 8 7 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 3 u 3 8 9 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 4 u 3 9 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 5 u 3 9 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 6 u 3 9 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 7 u 3 9 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 8 u 3 9 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

2 9 u 3 9 5 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 0 u 3 9 6 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 1 u 4 0 0 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 2 u 4 0 1 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

• 
3 

3 u 4 0 2 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 
• 

3 4 u 4 0 3 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 

3 5 u 4 0 4 250 T 8 0 1 8 0 2 T 0 4 AB CE FG HJ X9 9B 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only ''o™ approved, OMB NO. 20S(W34 Expires ioai/02 
GSA No. (K14S-EPA-OT 

EPA ID Number (Enter from page 1) 
r| L I D"| 0 I 0 I 0 I 6 I 0 I 8 I 4 iTfT 

Secondary ID Number (Enter from page 1) 
I I I I I I I 

XV. Map 

Attach to this application a topographic map, or other equivalent map, of the area extending to at least one mile beyond property boundaries. 
The map must show the outline of the facility, the location of each of Its existing and proposed Intake and discharge structures, each of Its 
hazardous waste treatment, storage, or disposal facilities, and each well where It Injects fluids underground. Include all springs, rivers and 
other surface water bodies In this map area. See Instructions for precise requirements. 

Xyi. Facility Drawing 

All existing facilities must Include a scale drawing of the facility (See Instructions for more detail). 

XVII. Photographs 

All existing facilities must Include photographs (aerial or ground^evel) that clearly delineate all existing structures; existing storage, treatment 
and disposal areas; and sites of future storage, treatment or disposal areas (see Instructions for more detail). 

XVIIl. Certmcation(8) 

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision 
in accordance with a system designed to assure that qualified personnel properly gather and evaluate the Information 
submitted. Based on my Inquiry of the person or persons who manage the system, or those persons directly responsible 
for gathering the Information, the Information submitted Is, to the best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for submitting false Information, Including the possibility of 
fine and Imprisonment for knowing violations. 

^ 
Owner 

I 
Name and,nmciar^e (I ype or^p^i) 

Anthony lanello, Execuwe Director 
Bate^Igned" 

Sarrl^n^fflcIaTOl^TypeT^nntP 

Tttio (Type or print) [m^n^SfncIalnn^^p^rprint) 

John E. Lancaster. VP-Generai Manager 

3am^??TOfflclaTOi^7yp^r^n?Tt^ 

XIX. Comments 

I I I I I I I II TT 

fe; Wa/V completed form to the appropriate EPA Regional or State Office. (Refer to instructions for more information) 

EPA Form 8700-23 (Rev. 10/99) Page 23 of 27 



Please print or type with ELITE type (12 characters per Inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GS/1 No. 0248-EPA-OT 

|EPA ID Number f£nterfro/n page 7; Secondary ID Number fEoferfro/n page 7; | 

% 

J.LD _PJ QJ 0J6|0|8|4|7|1| 1 1 1 1 1 1 1 1 1 1 1 1 1 

% 
yiescr ption of Hazardous Wastes (Continued; use additional sheets as necessary) 

% w A. EPA 

HAZARDOUS 

WASTE NO. 

(^Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

D. PROCESSES 1 

Line 

Number 

A. EPA 

HAZARDOUS 

WASTE NO. 

(^Enter Code) 

B. Estimated 

Annual 

Quantity 

of Waste 

C. Unit of 

Measure 

(Enter 

code) 

(1) PROCESS CODES (Enter code) 
(2) PRI •CESS DESCRIPTION (If a 

code Is not entered in D(1)) 

1 U 4 0 7 250 T S 0 1 s 0 2 T 0 4 EiS^j CE FG HJ X9 9B 
2 U 4 0 8 15,000 T S 0 1 s 0 2 T 0 4 m CE FG HJ X9 9B 
3 y 4 Q 250 T S 0 1 s : 0 2 T 0 4 CE FG HJ X9 9B 
4 y 4 1 0 250 T S 0 1 s 0 2 T 0 4 m CE FG HJ X9 9B 
5 y 3 1 1 250 T S 0 1 s 0 2 T 0 4 QD CE FG HJ X9 9B 

XIII. other Processes (Follow instructions from Item XII for 099, S99, T04 and X99 process codes) 

Line A. PROCESS DESIGN CAPACITY C. Process 

Number Code A. Amount (specify) 2. Unit of Total D. Description of Process 

fEntertsm (From list above) Measure Number 

segxPai) (Enter code) Of Units 

X T 0 4 . 
1 1 H

 

o
 

4 1 6,0 7 5 . U 0 0 1 T04ETreatment of D002 liquids in containeis 

and tanks. 

I U I 0 0 HI 1 I 2 I T 0 4 5,000 T04F: Treatment of organic peroxides in 

containers 

HI 1 I 3 I T 0 4 0 0 0 0 0 1 T04G: Treatment of acid cyanides in 

containers 

HI I " I T 0 4 1 6 0 7 5 0 1 0 T04H: Treatment of hazardous waste in 

containers and tanks using phase separation. 

XIII. Other Processes (Follow Instructions from item XII for 099, S99, T04 and X99 process codes) 

Line A. Process Design Capacity C. Process 

Number Code 1. Amount (Specify) 2. Unit of Total D. Description of Process 

(Bnter Ms In (From list above) Measure Number 

seg w/XIf) (Enter code) Of Units 

X T 0 4 

1 5 

O
 

1
-

5 0 0 0 u 0 0 1 TO-4-1 Treatment of Black Powder in containe TO-4-1 Treatment of Black Powder in containe 

i| 1 6 1 1 T 1 0 1 4 1 1 2 5 0 0 0 1 1 U 1 1 0 0 1 T0-4-J Treatment by the Addition of Dry Ice 

in containers 

T0-4-J Treatment by the Addition of Dry Ice 

in containers 

IT 1 0 1 4 

o
 

o
 

o
 1 J 1 jo 0 1 T0-4-K Venting of oxygen to the 

atmosphere 

T0-4-K Venting of oxygen to the 

atmosphere 
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Please print or type witti ELITE type (12 characters per inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 0248-EPA-OT 

XIII. other Processra (Follow instructions from Item XII for 099, S99, T04 and X99 process codes; 

Line A. Process Design Capacity C. Process 

Number Code 1. Amount (Specify) 2. Unit of Total D. Description of Process 

(Enter «s In (FiDm list above) Measure Number 

seg w/XH) (Enter code) Of Units 

1 3 X 1 9 1 9A 7 0 0 0 1 1 " 0 0 1 X99-A Consolidated of pain/paint-

related material using a conipactor 

X99-A Consolidated of pain/paint-

related material using a conipactor 

X . 
1 9 X 1 9 1 9B 

O
 

o
 

o
 

10
0 

J 0 0 1 X99-B Hazardous waste shredding 

system 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only Form approved, 0MB No. 2050-0034 Expires 10/31/02 
GSA No. 024e'EPA'Of 

1 
1 
D D 

Q. x| .9 1 ?C_ 2 3 0 0 J 0 0 1 X99-C Hazardous waste lamp crushing t system 

Clean Harbors Services, Inc. 
EPA ID No. ILD000608471 
Sheet 1 of 3 

RCRA PART A FORM 
ADDITIONAL INFORMATION 

Section VIII. Facility Owner 

A. Name of Facility's Legal Owner 

CHSI is the owner/operator of the hazardous waste facility. The 
land on which the facility is located is owned by the Illinois 
International Port District, a governrhent entity. 

Section XII. Process Codes and Design Capacitv 

Line 05. Disposal in Surface Impoundments (D83) 

CHSI notes that the four (4) surface impoundments identified by 
this entry have been certified as closed by the IL EPA. The 
impoundments no longer accept hazardous waste, and currently 
operate under an approved Post Closure management plan. A list of 
the waste codes which were disposed in the impoundments is 
included in Appendix D-30 of the approved RCRA Part B Application. 

Section XIII Additonal Processes 

Line 11. T04 E Treatment of D002 Liquids in Containers and Tanks 

Treatment of D002 (Corrosive) liquid hazardous waste in containers 
and tanks by the commingling/mixing of compatible waste streams 
to adjust pH value. Process design capacity is 416,075 gallons 
per day in all tank or container systems at the facility. 

Line 12. T04F Treatment of Organic Peroxides in Containers 

Treatment of organic peroxide hazardous waste in containers 
through the additon of water. Process design capacity is 5,000 
gallons per day in any container at the facility. 

Line13. T04G Treatment of Acid Cyanides in Containers 

Treatment of acid cyanide hazardous waste in containers through 
pH adjustment using sodium hydroxide or other alkaline materials. 
Process design capacity is 5,000 gallons per day in any container 
at the facility. 

Rev. March 15, 2004 
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Clean Harbors Serivces, Inc. 
EPA ID No. ILD 000608471 
Sheet 2 of 3 

Line 14. T04H Treatment of Hazardous Waste in Containers and Tanks 
Using Phase Separation 

Treatment of hazardous waste in containers and tanks by phase 
separation using physical (e.g., gravity separation, filtration) 
and chemical (e.g., addition of demusifiers) techniques. Process 
design capacity is 416,075 gallons per day in all tank 
or container systems at the facility. 

Line 15. T04I Treatment of Black Powder in Containers 

Treatment of black powder hazardous waste in containers through 
the addition of water. Process design capacity is 5,000 gallons 
per day in any container at the facility. 

Line 16. T04J Treatment by the Addition of Dry Ice in Containers 

Treatment of hazardous waste in containers by the additon of dry 
ice. Process design capacity is 25,000 gallons per day in any 
container at the facility. 

Line 17. T04K Venting of oxygen to the atmosphere. 

Process design capacity is 1,000 pounds per hour. 

Line 18. X99A Consolidation of Hazardous Waste using a Compactor 

Consolidation of hazardous waste paint and paint-related material 
contained in small metal and glass containers by processing 
through a can and glass compactor. Process design capacity of 
the unit is 7,000 pounds per day of cans of paint and 
paint-related material. 

Line 19. X99B Hazardous waste shredding system 

Shredding of hazardous waste in containers. Process design 
capacity is 48,000 pounds per hour. 

Line 20. X99C Hazardous waste lamp crushing system 

Crushing of hazardous waste lamps. Process design capacity 
is 2300 pounds per hour. 

Rev. March 15, 2004 
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Clean Harbors Serivces, inc. 
EPA ID No. ILD 000608471 
Sheet 3 of 3 

Section XIV. Description of Hazardous Waste 

CHSI notes that Process Code "T01 A" in Ci Column D (2) refers to the 
Listed Waste Treatment System identified on Line 06 in Section 
XII. 

CHSI also notes that Process Codes "TOA" through "T04K" refers to 
the various container an/or tank treatment processes described in 
Lines 07 through 17 in Section XIII. 

Rev. March 15, 2004 
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1.0 Introduction 

J 



2.0 Process Description 

2.1 General Description 
The Model LSS1 Lamp Recycling System achieves the goal of setting a 

^ new standard for simplicity, safety, and recycling efficiency. Lamps enter 
this system on a power-feed belt passing through a negative pressure air 
chamber. Each lamp is crushed, separating glass and metal components 
into individual coproducts storage bins. Phosphor powder collects in the 
multi-stage filtration - system. This powder should be treated in other 
equipment to recover elemental mercury for commercial use. Mercury 
vapors adsorb onto activated carbon filters eliminating fugitive emissions 
during processing. The Model LSS1 is fully computerized assuring easy 
operation. A touch screen control module provides one touch start-up for 
the entire system. This feature also provides operational monitoring of 
process and coproducts recovery lines. The Model LSS1 may include 
optional equipment that will continuously monitor the exhaust vent and 
provide a permanent record of system air quality. 

2.2 Capacity and Performance 
The Model LSS1 Lamp Recycling System has the capability of processing 
2300 pounds (952 kg) of fluorescent lamps per hour. This equates to 
approximately: 

T-12 T-8 lamps 
3,500 4-foot 5,250 4-foot 
1,750 8-foot;, 3,075 8-foot 

) The Model LSS1 also handles circular and U-shaped fluorescent lamps, 
high intensity discharge lamps, and more. 

2.3 Equipment Description 
1. #1 Lamp Feed Conveyor The #1 Lamp Feed Conveyor receives the 

manually loaded fluorescent lamps and transports them to the 
implosion chamber conveyor. The implosion chamber conveyor 
consists of a conveyor belt, loading aprons, electric motor, and, gear 
reducer. 

2. #2 Lamp Feed Conveyor: The #2 Feed Conveyor receives the 
fluorescent lamps from the #1 Feed Conveyor and transports the 
bulbs to the breaker bar. The #2 Feed Conveyor and all subsequent 
components to this system are enclosed and operated under vacuum 
to collect fugitive mercury emissions. 

3. Breaker Bar: The Breaker Bar is comprised of rotating steel arms 
which break the lamps prior to their being gravity-fed into the primary 
crushing drums. 



4. Primary Crushing Drums: The Primary Crushing Drums consist of 
two rotating steel drums which crush the lamp components and 
deposit the particles on the elevating conveyor. 

5. Elevating Conveyor The Elevating Conveyor receives the crushed 

•
lamps from the primary crushing drums and transports them to the 
primary trommel. 

6. Primary Trommel: The Primary Trommel utilizes a multi-layer screen 
which separates the components by particle size. Larger (aluminum 
end-caps) are retained within the screen and are discharged for 
recycling. Particles between one inch and 1/16 of one inch (glass) are 
retained by the screen and continue onto the secondary trommel via 
the vibrating conveyor. Particles less than 1/16 of one inch pass 
through both screens to a 100 mesh vibrating screen separator. The 
rotating action of the primary trommel provides enough agitation to 
scrub the phosphor powder and mercury from the aluminum end-caps 
and from the glass particles. 

Note: After passing through the Primary Trommel, the 
aluminum is discharged via a chute to a receiving 
container which can then be shipped . as a 
commodity for recycling. 

^ 7. Vibrating Screen Separator The Vibrating Screen Separator 
receives phosphor powder and glass fines from the primary trommel. 
The Vibrating Screen Conveyor retains clean glass fines and 
transports them to a drum for recycling. The calcium phosphate 
powder passes through the vibrating screen and is collected in sealed 
drums for transport to a mercury retorting facility. 

^ 8. Secondary Trommel: The Secondary Trommel receives material 
from the primary trommel via a vibrating conveyor and again agitates 
and scrub the glass. The glass particles that do not pass through the 
1/16 of one inch openings in the outer screen of the secondary 
trommel are gravity-fed into the secondary crushing drums. 

9. Secondary Crushing Drums: The Secondary Crushing Drums 
consists of two rotating steel drums which crush the lamp glass to its 
final size and deposits the glass on the magnetic conveyor. 

10. Magnetic Conveyor The Magnetic Conveyor receives particles of 
glass from the secondary crushing drums and transports them to a 
receiving container. Metallic particles (filaments and aluminum end-
caps attached to filaments) attract to the magnetic conveyor and are 
transported to an additional receiving container which can then be 
shipped for recycling. 

11. HID De-Globing Chamber: 
^ The HID de-globing chamber serves to remove the outer glass from 
" the HID lamps. Most all configurations of lamps may be placed socket 



D 

, live lamps per cycle After 
?K ®1, H 1°?'^ and the cycle start botton Lpresse? 
This will activate the de-globing process. Upon completion of this 
cycle the door to the chamber may be opened. The HID frames and 
mercury bearing arc tubes are manually removed from the chamber 
Using a wire cutting device the operator should separate the tw 
remaining components. The wire is ready for recycling at a local 
metals recycler and the mercury bearing arc tube should be sent off 
for retort. 

12. Vapor Collection System; The Vapor Collection System is designed 
to control mercury vapor and dust emissions from the process. The 
vapor collection system is comprised of a five horsepower fan, a 
baghouse equipped with a series of particulate filters, an 'air 
compressor for filter back purge, and an activated carbon vessel. The 
blower which produces an air flow of approximately 500 CFM draws 
mercury vapors and dust from the process equipment into the 
baghouse. The baghouse incorporates a set of nine cylindrical 
particulate filters that are in series with a set of two flat rectangular 
filters. This filter arrangement is designed to trap 99.99% of air-borne 
particles measuring 0.5 microns or larger. Purge occurs once each 
hour of running time on the feed belts. The purge opens a diaphram 
and back purges the filters with a powerful burst of compressed air. 
When the system computer senses that back purging the filters is no 
longer effective at reducing the pressure drop across the filters, the 
process control system will disable the system and display the 
appropriate alarm signal on the touch screen. The system can be 
restarted following the replacement of the filters. Dust accumulates in 
the collection barrel located underneath the baghouse. 

13. Housekeeping Vacuum System: The LSS1 is supplied with a 
positive displacement vacuum pump connected to the vapor collection 
system. Controlled manually at the touch screen it is used for general 
housecleaning around the system 

14. Process Control System: The Process Control System incorporates 
a programmable logic controller, touch screen, main disconnect, 
fuses, motor starters, and thermal overload protection for the 
equipment. The system operation is accomplished by following user 
prompts on the touch screen. Example screens are included in 
Appendix A and an electrical diagram is included in Appendix D. The 
system control logic is such that when in automatic mode no 
component can be operated without the vapor collection system or 
without the activation of the previous component in the process. The 
main control panel contains high voltage components and should only 
be accessed with the main disconnect in the off position and after 
following proper lock-out/tag-out procedures, located in section 3.5 of 
this manual. 
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2.4 System Specifications 

Height; 12 feet (3.66 meters) 
Length: 30 feet (9.15 meters) 
Width: 11 feetl(3.35meters) 
Electrical Requirements: 100 AMP, 208/230/460 volt, 3 phase 
Electrical control panel is UL approved. 

3.0 Safety 

3.1 General Safety Awareness 
The LSS1 should be used in accordance with the manufacturer's 
instructions and good safety and health practices. The manufacturer also 
recommends that a health and safety professional be consulted regarding 
mandatory personal protective equipment (P.P.E.) and safety practices 
prior to the operation of the system. 

3.1-1 Warning Signs 
The LSS1 contains signs and labels required by OSHA 29 CFR 1910.145 
and convey pertinent hazard warning information to the operator that is 
needed during the operation of this equipment. 

) 

3.1-2 Emergency Stop Buttons 
Emergency stop buttons are located in four areas on the LSS1; three are 
on the front or operating side of the equipment, and one on the back side. 
Anytime there is an emergency and the LSS1 must be stopped 
immediately, an operator can depress any one of the four emergency stop 
buttons. This will completely shut down the LSS1, including the vapor 
fan. In order for the LSS1 to restart, the emergency stop button that was 
activated must be pulled out to deactivate the emergency stop condition, 
and the system must be restarted at the touch screen. 

3.1-3 Safety Interlocks 
When operating in the automatic mode, the LSS1 is programmed through 
the Programmable Logic Controller (PLC) which prevents operation of the 
system without operating the vapor collection system. Furthermore, no 
system component can be operated out of sequence. Additional 
information concerning control logic is included in section 5.2 of this 
manual. 

I 
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3.1-4 Machine Guarding 
The Model LSS1 is designed and manufactured to provide a safe work 
environment for the operator. The LSS1 meets the requirements of 
OSHA 29 CFR1910.212 Machine Guarding Standard. 

3.2 Operator Training Requirements 
Operators of the LSS1 should be trained in compliance with the 
requirements of the Occupational Safety and Health Administration 
(OSHA) 29 CFR1910.120(p) for hazardous waste site workers. Additional 
training or certifications may be required by state or local agencies and 
should be researched and obtained prior to operation of this system. 
Training should include proper emergency response procedures and 
reporting requirements. Additionally, operators should be informed of the 
potential for adverse health effects resulting from the improper handling of 
mercury-containing material. Operators should be familiar with respiratory 
protection devices and other personal protective equipment which should 
be wom during the operation and maintenance of this equipment. Finally, 
operators should be familiar with the lock-out procedures which are 
outlined in section 3.5 of this manual. 

3.3 Chemical Hygiene 
While operating the LSS1, operators should follow good chemical 
hygiene practices. This is done by prohibiting consumption of food or 
beverage and use of tobacco products in areas where lamps are handled, 
stored or processed. Operators must use the proper P.P.E. while 
handling or processing lamps. Operators should wash their hands and 
face thoroughly with soap and water before breaks and meals, and 
shower at the end of the work shift. 

3.4 Personal Protective Equipment 
The LSS1 separates fluorescent lamps into three primary components; 
clean aluminum end-caps, clean crushed glass, and calcium phosphate 
powder (phosphor powder) containing mercury. Each of these waste 
streams has a potential to cause injury or illness if handled improperly. 
The aluminum end-caps and crushed glass have sharp edges and can 
produce cuts and puncture wounds in unprotected operators. As a 
minimum requirement, protective gloves should be wom any time lamps 
are being handled or loaded. Phosphor powder containing mercury vapor 
is released from the lamps and collected throughout the system. Merc^^ 
can be introduced into the body by inhalation, absorption and ingestion. 
Care should be exercised in avoiding inhalation of this powder. Use of 
respiratory protection during certain operations and maintenance of this 
equipment is required. Specific personal protective equipment which is to 
be worn will be outlined in the following sub-sections. 



3.4-1 Respiratory Protection 
Since the primary root of mercury vapor entry into the body is through 
inhalation, respiratory protection may be required during certain 
operations and maintenance performed on the LSS1. Respiratory 
protection should be used anytime mercury vapors are present. 
Respiratory protection should be worn if a direct reading mercury vapor 
instrument indicates that mercury vapors are present during operation. 

3.4-2 Eye Protection 
Safety glasses shall be worn at all times while handling lamps, operating 
the LSS1, or conducting maintenance on the LSS1. 

3.4-3 Hearing Protection 
OSHA 29 CFR1910.95 the Occupational Noise Exposure Standard states 
that any employee exposed to 90 decibels of sound or greater for an eight 
hour period of time is required to wear hearing protection. The Model 
LSS1 Lamp Recycling System generates approximately 90 dBA of noise 
while in full operation. Therefore, all such exposed operators and anyone 
around the LSS1 while it is operating are required to wear hearing 
protection. 

3.4-4 Body Protection 
Since the phosphor powder contained in fluorescent lamps contains 
mercury, it is important that protective coveralls be worn by all personnel 
who are operating or conducting maintenance on the LSS1. This is 
important so that cross contamination does not occur from the phosphor 
powder collecting on their work uniforms. 

3.5 Lock-out Procedure 
In order to ensure that employees performing maintenance or repairs on 
the LSS1 do not become injured by accidental start-up or release of 
stored energy, all required precautions as outlined in OSHA 29 CFR 
1910.147 Lock-Out/Tag-Out Standard should be followed. 

The Procedure: 
Step 1; Locate the circuit breaker that supplies power to the main control 
panel. Turn off the circuit breaker and lock-out the circuit breaker. 

• Step 2: Go to the main control panel for the LSSi and turn off the knife 
switch on the outside of the electrical panel and lock that switch in the off 
position. Following the directions on the front of the panel, open the 
control panel. Check to ensure that the main breaker has been turned off. 
Then go to the touch screen and attempt to operate the equipment. 
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Step 3: Go to the rear of the LSS1 to the electrical switch for the air 
compressor, turn the switch to the off position , close the lock-out hasp 
over the switch, and place the lock through the hasp on the switch. 
Step 4; Open the air system drain valve on the air compressor, this is to 
make sure there is no stored pneumatic energy in the LSS1. 
Step 5; Turn the air system bail valve to the off position. Close the lock
out hasp over the valve and place a lock through the hasp on the valve. 
Step 6: Attempt to operate any part of the LSS1 in order to verify that 
there is no stored energy within the equipment. After completion of the 
previous steps, you may perform the required work on the LSS1. In order 
to return the LSS1 to service, make sure all tools and equipment are 
removed from the machine and all components are secured back in the 
machine and follow the lock-out steps in reverse order. 

3.6 Air Monitoring 
Air monitoring for mercury vapor concentration should be conducted in 
the area around the LSS1. A direct reading mercury vapor instrument 
should be used to collect this data. Air monitoring should be conducted in 
the operator work area, vapor fan stack, and coproduct's collection areas 
to ensure that all employees working around the LSS1 will not be exposed 
to mercury vapor concentrations above the ACGIH Threshold Limit Value 
(TLV). If at any time the mercury vapor readings get close to the TLV, the 
people working in the affected area should don air purifying respirators, 
and correct the cause of emission. 

4.0 Pre-operation and Start-up 
The LSS1 start-up is accomplished by using the touch screen and 
following the prompts as they appear and as outlined in section 4.2 below. 

4.1 Pre-operation Inspection 
Prior to start-up of the LSS1, a walk around inspection should be 
performed to ensure that all coproduct receptacles are empty and in 
position to receive the co-products as they are discharged from the LSS1. 
Furthermore, ensure that the four drums around the LSS1 are properly 
positioned and have straight, unobstructed connection boots and secure 
connection rings. 

4.2 Equipment Sta^-up 
The LSS1 is designed to run in an automatic mode. When the LSS1 runs 
in its automatic mode, all equipment operations are supervised through 
the programmable logic controller (PLC). If there is an alarm, the LSS1 
will stop and indicate the reason for the alarm. To start the LSS1, make 
sure the circuit breaker supplying the LSS1 control panel is in the "ON" 



position. Proceed to the LSS1 main electrical panel and make sure that 
the knife switch on the control panel is in the "ON" position. Proceed to 
the front of the LSS1, turn the key switch on the touch pad to the "ON" 
position, follow the prompts on the screen, and touch the screen in the 
areas indicated to make your selection. To run the LSS1 in the Automatic 
mode press "automatic" in the selection area of the screen. When the 
automatic screen appears, press the system start to activate a five-
second buzzer which indicates that the system will start. When the 
buzzer shuts off, the system will start in a sequence. When all of the 
systems are operating all indicator lights of the system, except "Vacuum 
Bar and H.I.D.", will be lit. It is at this point that you can start feeding 
lamps into the LSS1. 

5.0 Equipment Operation 

5.1 Feeding Lamps into Equipment 
Lamps are manually placed on the #1 Feed Conveyor by trained 
operators. The Model LSS1 is designed to process approximately 3,500 
lamps per hour. The lamps can be continuously laid end-to-end 
completely across the conveyor. Be careful not to place the lamps any 
higher than the guard at the end of the conveyor. This will avoid having 
the lamp break prior to entry into the implosion chamber conveyor. DO 
NOT feed cardboard, wood, plastic, or other debris into the machine as 
such will clog the vacuum lines or jam the equipment. 

Caution: In order to prevent jamming of the machine, plastic coated lamps 
must not be placed directly on feed conveyor #1. 

5.2 Monitoring Equipment Operation 
The process control system incorporates a programmable logic controller 
(PLC) which monitors equipment operation. Should a motor overload, 
filters become clogged, or an emergency stop button be depressed, the 
PLC will shut down that system and alert the operator to the problem. 
During normal operations it is important to pay attention externally to 
equipment operation. Look for signs of wear and tear such as leaking or 
clogged vacuum lines. Listen for any sound abnormalities that may 
indicate a bearing failure, a motor failure, or a jam in the equipment. It is 
also important to monitor the levels of glass,, aluminum, fines, and powder ,, 
discharged to containers. Proximity sensors are mounted in the lids of the 
drums attached to the glass fine discharge, the powder discharge, 
baghouse discharge and the vacuum container discharge. These switches 
will shut off equipment operation via the PLC should the containers become 
full. When full, please check the touch screen alarm screen for indication 
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as to which drum needs to be changed out. When a new drum is placed 
back into position, the PLC will allow operation to continue. 

5.3 Monitoring Coproduct Quality and Volume 
Quality in the lamp recycling business refers to how well the process can 
separate the hazardous materials from the non-hazardous materials. In 
order for the process to perform properly, the crush and separation 
operation must separate the end-caps, glass and contaminated powder from 
the other components. During normal operation, it is important to inspect 
the coproducts and coproduct discharge areas to ensure that there is no 
mixing of coproducts or cross contamination of materials (e.g. visible 
phosphor powder on tbe glass or aluminum end-caps, or glass-laden 
aluminum end caps). 

One simple method to inspect glass quality is to put on rubber gloves and 
pick up a handful of glass gently and return it to the storage container. 
Inspect the rubber glove for evidence of powder. It may be necessary to 
sample the clean glass and the clean aluminum in order to maintain 
compliance with permit regulations. 

It is important during operation of the LSS1 to monitor both the glass and 
aluminum discharge to assure that material is flowing freely and that no 
back-up of material will occur through the discharge chutes. Glass may be 
discharged into containers as small as 55 gallon drums or as large as semi 
trailers with optional equipment. Aluminum may also be discharged in the 
same manner. It is important to monitor these discharges as often as 
necessary to ensure that those containers do not get overfilled. 

5.4 Using the Housekeeping Vacuum 
The LSS1 is supplied with a positive displacement vacuum pump connected 
to the vapor collection system. The household vacuum system is controlled 
at the touch screen and is programmed to operate only when the LSS1 is 
running in the automatic mode. It is used for general housecleaning around 
the LSS1. Vacuum ports are located at various points around the 
equipment and are to be used to collect small particles of glass, aluminum, 
and phosphor powder. These materials will then be separated throughout 
the remainder of the system . It is important to ensure that a vacuum hose 
is attached to an open vacuum port prior to initiating the vacuum system. 
Otherwise, damage may result to the vacuum system. It is important to 
vacuum only lamp components into the system so that foreign materials do 
not contaminate recyclable materials or cause blockages when passing 
through the machine. 

6.0 Equipment Shutdown 

:) i 
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6.1 Emergency Shutdown 
If at anytime the LSS1 needs to be immediately shut down, an operator 
should depress one of the four emergency stop buttons located on the 
LSS1. Three emergency stop buttons are located on the front of the 
machine, and one is located on the back. In order to deactivate the alarm 
and restart the LSS1, the emergency stop button that was activated must 
be pulled out from the stop position. Note that the vapor collection system 
is disabled with an emergency shutdown. To prevent fugitive vapor 
emissions the vapor collection system must be restarted immediately 
following the treatment of the emergency. 

6.2 Routine Shutdown 
At the end of the production day or when you want to shut down the LSS1, 
simply press the system stop button on the touch screen of the automatic 
menu. This will shut down all operations of the LSS1 with the exception of 
the vapor fan. 
(The vapor fan should be allowed to continue to operate even though 
the LSS1 is not actively processing lamps. This will ensure that a 
negative pressure is maintained within the LSS1, preventing the 
release of mercury vapors from any residual lamps or phosphor 
powder that may remain in the system.) 

6.3 Daily Clean-up Proeedures 
At the end of each shift, the LSS1 should be alloweH fn mntinua tn nppratp 

"in the""automatic mode for at least 10 minutes follov^ th^ cessation of all 
processing. During this period the LSS1 equipment and surrounding floors 
should be swept of all visible calcium phosphate powder (phosphor 
powder) in order to decontaminate the area of mercury vapor. Coproduct 
collection containers should also be emptied at this time. 

I 



7.0 Routine (Scheduled) Mafntenance 

Below is a list of scheduled maintenance items; 

) 

ITEM MONTHLY SIX MONTH ANNUAL 

#1 Feed Conveyor X X X 

#2 Feed Conveyor X X X 

Elevated Conveyor Flights X X X 

Gear Reducers Oil Change X X 

Carbon See below 

Glass Conveyor X X X 

Trommel Rollers X X X 

Air Compressor Oil X X X 

Vacuum Pump X . 

Vacuum Blower Motor X 

All Air Lines X X X 

DAILY: Perform visual equipment inspection, check visible components for visible 
wear. Check nuts, bolts for tightness. 

#1 Feed Conveyor Inspect for tracking, wear and tension. 
Adjust tracking and tension if necessary, replace if worn. 

#2 Feed Conveyor Inspect for tracking, wear and tension. 
Adjust tracking and tension if necessary, replace if worn. 

Elevated Conveyor Flights; Inspect the flights for wear, replace if wear is excessive. 
Replace if UHMW wear strips are worn down to the metal flite 

Gear Reducers; Check seals. 
Change oil. 

Carbon; Change when exhaust levels exceed regulatory levels. 

Air Compressor; Change oil. 

Vacuum pump; Change oil. 



Air Lines: Check connections for air leaks 

Every 100,000 lamps: Inspect clean-out points. Clean as necessary at the following 
locations: Feed conveyor side doors, Trommell #1 end access, vibrating conveyor port, 
magnetic conveyor tail. 

8.0 Recommended Parts Inventory 

SPARE PARTS INVENTORY 

PARTS QUANTITY 
Conveyor Belt 1 1 
Conveyor Belt 2 1 

Cylindrical HEPA Filters 15 
Square HERA Filters 2 
Air Compressor Oil •• 

Elevated Conveyor Flights 1 set 
Elevated Conveyor Divider 1 
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Vacuum Blower Motor Oil -

Vacuum Blower Bearing Grease 

Gear Reducer Motor Oil -

Touch-up Paint 

Air Line 

Gasketing Material (foam) 

Gasketing Material (perma gum) 

Silicone Sealant (RTV) 

Mobil DTE BB 
Texaco R & O 220 
Amoco 220, or equal 

Follow Manufacturers Recommended 
Instructions 

Mobil 600 W Super 
Texaco Honor cyl. Oil 680 
Chevron NL Gear Comp 680 
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9.0 warraniv ana L/ia>oieiiiin?i 
Resource Technology, inc. ("RTI"> warrants that its Model LSS1 Machine will be 
free from defects in materials and workmanship at the time of RTI's and for a 
period of 90 days thereafter exclusive of conveyor belts, which are excluded from 
warranty coverage; and electrical components, which are subject only to 
applicable manufacturer's warranties, if any. 

During this limited warranty period RTI will provide new replacement parts or 
Equipment on an exchange basis as set forth below. All replaced parts or 
Equipment become the property of RTI. This limited warranty also does not 
include service to repair damage resulting from any accident, disaster, misuse, 
abuse, or any non-RTI installation, modification or attempted repair of the 
Equipment. 

FOR WARRANTY SERVICE OR ASSISTANCE IT IS REQUIRED THAT A 
SERVICE REQUEST BE MADE WITHIN THE WARRANTY PERIOD. NO 
EQUIPMENT OR PARTS MAY BE RETURNED TO RTI WITHOUT RTI'S PRIOR 
WRITTEN AUTHORIZATION, AND ALL SUCH RETURNS WILL BE AT 
CUSTOMERS SOLE EXPENSE. If shipping is authorized. Customer must also 
prepay applicable RTI part or Equipment shipping charges and either obtain 
shipping insurance or assume the risk of loss or damage in transit RTI reserves 
the right to charge Customers' account for replacement of parts or Equipment 
which are subsequently determined to be outside of Limited Warranty coverage, 
including applicable travel or service call charges. 

THIS LIMITED WARRANTY IS THE SOLE AND EXCLUSIVE WARRANTY 
OFFERED BY RTI, AND NEITHER RTI NOR ANY REPRESENTATIVE MAKES 
ANY OTHER REPRESENTATION OR WARRANTY OF ANY KING, EXPRESS 
OR IMPLIED, INCLUDING ANY IMPLIED WARRANTIES OR 
MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE. Some 
states do not allow limitations or exclusions of implied warranties, so the 
above exclusions may not apply to you. 

CUSTOMER'S SOLE REMEDY UNDER THIS LIMITED WARRANTY SHALL BE 
PART OR EQUIPMENT AS PAROVIDED ABOVE. IN NO EVENT WILL RTI BE 
LIABLE FOR ANY DAMAGES, INCLUDING ANY ALLEGED DOWNTIME, LOST 
PROFITS, LOST SAVINGS, OR OTHER SPECIAL, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO 
USE SUCH EQUIPMENT, EVEN IF RTI HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES. 



APPENDIX B: 
Trouble Shooting Guide 
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Symptom Possible Causes Corrective Action 
Feed conveyors stop • Debris between conveyors 

• Belt is ripped 
• Debris in systems 
• Belt tension too loose 
• Conveyor pulley moved from center 
• Key is dislodged from shaft or reducer 

• Remove debris 
• Replace belt 
• Remove debris 
• Adjust belt tension 
• Re-position pulley 
• Replace key in shaft 

Crushing drums stop turning • Debris in system (nuts, bolts, wood, 
etc.) 

• Key is dislodged from shaft 

• Reverse motor to clear jam 
• Remove cover to clear debris 
• Replace key in shaft 

Elevated conveyor stops 0 Material overload 
• Debris in system 
• Key is dislodged from shaft 

• Reverse conveyor to clear jams 
• Open cleanoul(s) to remove 

material/debris 
No power • Main breaker off 

• Knife switch off 
• Key switch off 

• Turn on main breaker 
• Turn on knife switch 
• Turn on key switch 

Phosphor powder coming from co-product 
chute 

• Clogged vapor lines • Check ports 
• Clear lines 

Baghouse filters dogged • Air pulse system not working 
• Filters at end of service life 

• Turn on air compressor 
• Ensure valve is open 
• Change filters 

No air pressure • Air compressor not turned on 
• Air compressor unplugged 
• Bali valve not closed 
• Mechanical problem 
• Filter has been ruptured and carbon 

contaminated with phosphor powder 
• Leak in air line 

• Turn on air compressor 
0 Plug in air compressor 
• Open valve 
• Replace air line 
• Replace cylindrical and square 

particulate filters - replace carbon 

High mercury vapor emissions from 
exhaust stack 

• Carbon is saturated • Replace carbon 

Air compressor will not shut off • Diaphragm valve stuck open 
• Air line disconnected or damaged 

• Disassemble and dean 
• Reconnect or replace 

# 

*Should a component that is commercially available fail, please refer to the component manufacturer's manual 
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Inspection Form 
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YES NO 
Make sure coproduct containers are empty and are 
ready to receive material. 

Make sure drum connection boots are straight, and 
connecting rings are secure. 

Make sure the power is tumed on to the control panel.. 

Turn on the air compressor, open the air valves. 

Walk around and inspect the machine. Look for loose 
nuts, bolts, fittings. Listen for air leaks. Check air 
gauges for proper pressure: 
Compressor 140 psi 
Top Regulator 95 psi 
Lower Regulator 65 psi 

Stage material for processing. 

Turn the key switch on the tough screen to the "ON" 
position. 

Follow the instructions on the touch screen. Proceed 
to run the equipment in "Automatic" mode. 

Perform air monitoring in the operator area, co-product 
area, exhaust stack. 

Begin processing lamps. 
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3. Storage and transfer of hazardous wastes, including lab packs, using tanks and containers. 
Storage/transfer activities may include consolidation (i.e., bulking) of compatible waste 
prior to shipment; 

4. Storage and blending of hazardous waste intended for use as a supplemental fuel at 
authorized offsite hazardous waste fuel burners; 

5. Compaction of hazardous wastes prior to shipment to offsite disposal facilities (e.g. 
landfills); 

6. Treatment of D002 liquid/solid mixtures in containers by separation/removal of free 
liquids from solid materials; 

7. Treatment of D002 liquids in containers and tanks through the consolidation/mixing of 
compatible waste streams; 

8. Treatment of organic peroxides in containers through the addition of water; 

9. Treatment of acidic cyanide mixtures in containers through addition of sodium hydroxide 
or other suitable alkaline materials; 

10. Treatment of hazardous waste in tanks and containers by phase separation using physical 
(e.g., gravity) and/or chemical (e.g., demulsifying agents) means; 

11. Storage, shredding and metal washing of hazardous wastes intended for use as a 
supplemental fuel or incineration at offsite facilities; 

12. Storage and treatment of black powder by addition of water in containers; 

13. Storage and treatment of hazardous waste in containers by the addition of dry ice; 

14. Storage and venting of hazardous waste oxygen to the atmosphere, 

15. Storage and crushing of hazardous waste lamps for volume reduction and preparation for 
recycling. 

A complete description of the RCRA-regulated hazardous waste operations is presented in 
section C-1 (iii) below. 

Typical waste categories and EPA waste codes which are accepted for hazardous waste 
storage, consolidation, and/or treatment include, but are not limited to, the following: 

1. Acids - D002, D004-D011, F006, F019, K002-K008, K031, K048-K052, K061, K062, 
K069, K084, K086, K100-K120, K106, POl 1, P012, U144-U146, and U246. 
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2. Alkalines - D002, D004-D011, F006, F019, K002-K008, K031, K048-K052, K061, 
K062, K069, K084, K086, K100-K120, K106, POl 1, P012, U144-U146, and U246. 

3. Flammables/organics - wastes which exhibit a flash point of less than 140°F, halogenated 
and non-halogenated solvents, pure organics, and/or aqueous wastes containing organic 
materials. Includes waste codes DOOl, D012-D043, F001-F005, F020-F024, F026-F028, 
KOOl, K009-K030, K032-K043, K060, K073, K083, K085, K086, K051, K052, K093-
K099, K103-K105, P004, POOS, p022, P037, P048, P050, P051, P059, and most U-codes. 
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The list of hazardous waste codes accepted for hazardous waste shredding/metalwashing 
is presented in Table C-IOA. These wastes may be accepted in bulk tanker, container (e.g., 55-
gallon drum) or lab pack form. Typical sample analysis for hazardous waste 
shredding/metalwashing are provided in Appendix C-1, data sheets 38 through 69. 

L. Storage and Treatment of Black Powder in Containers 

CHSl is authorized to treat black powder in containers prior to shipment to an off-site 
treatment or disposal facility. The treatment operation, the addition of water (wetting) to the 
black powder, is conducted to prepare the black powder for disposal facility requirements. Many 
hazardous waste incineration facilities can accept black powder, but oiily when wetted. 
Additionally, the water used for wetting the black powder may be mixed with virgin ethylene 
glycol based antifreeze when temperatures are expected to go below 32 degrees F. US DOT 
Regulations require antifreeze when a package containing wetted black powder could freeze. 
This operation is conducted in the staging area of Unit Rl. The black powder would carry EPA 
hazardous waste codes DOOl and D003. 

M. Storage and Treatment of Hazardous Waste in Containers bv the Addition of Drv Ice 

CHSI is authorized to treat hazardous waste in containers to lower temperatures by the 
addition of dry ice prior to shipment to an off-site treatment of disposal facility. CHSI proposes 
to add blocks of dry ice into roll-offs/intermodals containing wastes which may ignite under 
extreme high temperatures. During summer months with high daytime temperatures and high 
dew point ternperatures, nighttime temperatures also remain high. During these periods CHSI 
places blocks of dry ice into roll-offs/intermodals containing flammable solids (greater than 5000 
BTUs/lb) of non-fuel blendable materials. This will occur when daytime temperatures are 
expected to reach 90 degrees F. or higher; the expected nighttime low temperature is 70 degrees 
F. or higher; and the expected high dew point is at or above 70 degrees F. This placement of dry 
ice will be conducted in Units Q1 and B, but the container could be stored in other transportation 
vehicle storage areas. Any hazardous waste that is authorized for storage and transfer is a 
candidate for this treatment operation. Storage and transfer waste codes are listed in Table C-9. 

N. Storage and Venting of RCRA Regulated Oxvgen to the Atmosphere 

CHSI is authorized to vent compressed gas cylinders of oxygen carrying EPA hazardous 
waste code DOOl in Building 25. CHSI also vents non-hazardous atmospheric gases fro 
Building 25 and utilizes the same procedures. The oxygen is vented using the lab pack 
consolidation hoods in the acid and alkaline/poison bays. CHSI monitors with an oxygen meter 
and will cease the operation unless oxygen concentrations are between 19.5% and 23.5%. No 
flammable operations are allowed during oxygen venting. 
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N. Storage and Crushing of Hazardous Waste Lamps 

CHSI is requesting authorization to crush used lamps for volume reduction and 
preparation for recycling in Unit 25.These lamps will include fluorescent and high-intensity-
discharge lamps. When the lamps are crushed the components are separated into metal, glass 
and calcium phosphor powder with mercury. 

A list of hazardous waste codes accepted for lamp crushing is presented in Table C-17. 

C-la Containerized Waste 703.201 (b)(1) 

All of the container storage areas at the facility are equipped with adequate secondary 
containment. A demonstration of the adequacy of the secondary containment system in each 
area is provided in Section D-1 of this Application. 

As discussed in Section D-1 (b)(1), rolloffs containers with free liquids are not allowed 
for storage in the rolloff storage area. Each rolloff container is subjected to a test for free liquids 
using EPA Method 9095 to demonstrate that the waste stored in the rolloff does not contain free 
liquids. 
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2. Storage/Transfer Wastes - Wastes in this category are accepted, stored, 
consolidated, and ultimately shipped to an offsite treatment, disposal, or reuse 
facility. Wastes accepted as part of the hazardous waste fuel blending program and 
hazardous waste shredding are considered storage and transfer wastes. Storage and 
transfer wastes are subject to prequalification and onsite acceptance screening 
procedures, but the range of parameters is less thain that for treatment wastes. Any 
waste, which undergoes blending/consolidation, is, however, subject to chemical 
compatibility testing prior to undertaking the blending/consolidation activity. 

3 Special Wastes - Special wastes are unique waste streams that are comprised of 
identifiable, unused, commercial products which are not mixed with other 
characteristic or listed hazardous wastes. In most cases, special wastes are "lab 
packs" in their pure commercial form and original container (e.g. a bottle of acid 
from a laboratory cleanout). Special wastes also include, but are not limited to, the 
following: 

1. Commercial chemical product containers which are empty as defined in 35 lAC 
721.107: 

2. Single-substance spill material (e.g., absorbent debris); 

3. Off-specification or outdated commercial chemical products; 

4. Contaminated commercial products; 

5. Asbestos waste from demolition or cleaning; 

6. Intact manufactured articles (e.g., thermometers, batteries, lamps) which contain 
a hazardous waste; 

7. Containers of hardened solids or highly viscous wastes which cannot be 
sampled; 

8. "RCRA-empty" (per 35 lAC 721.107) containers, drums, barrels, cans, bags, 
liner, etc. from waste cormnercial products or chemicals; and 

9. Aerosol cans which are in good exterior condition and which have an original 
label, or a label, which accurately reflects the generator's knowledge and/or 
testing of the contents of the container. 

Given their unique nature, special wastes are not subject to sampling or analyses as part of the 
prequalification process or onsite waste acceptance procedures. However, lab pack waste 
undergoing consolidation or treatment is subject to compatibility testing prior to the 
mixing/treatment activity 
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Table C-i7: Hazardous Waste Lamp Crushing 

Waste Category EPA Hazardous Waste Stream Basis for Hazard Hazard Constituent (s) 
Waste No. listing per 40 CFR 261 

Reactive D003 Sodium Reactive 

Inorganic 
Metals D005 Barium Toxic Barium 

D006 Cadmium Toxic Cadmium 
D008 Lead Toxic Lead 
D009 Mercury Toxic Mercury 

Universal None Sodium Reactive 
Wastes Barium Toxic Barium 

Cadmium Toxic Cadmium 
Lead Toxic Lead 
Mercury Toxic Mercury 

Non-Hazardous None N/a Non-Hazardous Used lamps 
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C. Proposed Modifications to Drum Container Storage Activities 

1. CONTAINER MANAGEMENT BUILDING (UNIT 25^ 

Under this Request for Permit Modification, CHSI seeks authorization to store flammable and 
reactive wastes in Building 25. Building 25 is fiiily enclosed container storage structure located 
along the west property line adjacent to the eastern edge of Slip No. 6. The Building 25 truck 
unloading pad for one truck is located on the northeast side of Builoding 25. This pad will only 
be used for waste going to or coming from Building 25 and is only for van trailers of waste 
containers. The pad is connected to a dock to facilitate forklifl loading/unloading of the trailer. 
Building 25 includes three main segregated storage bays used for the storage of ignitable, acidic, 
and alkaline/poison/PCB hazardous wastes in non-bulk containers (e.g., 55-gaIlon drums) for rj ; > / 
liquids and solids, as follows: 

Alkaline/Poisons/PCBs 248 Drums 
Acids 136 Drums 
Flammable 184 Drums 
Truck Pad 88 Drums 
Total 656 Drums (or 30,080 gallons) 

CHSI intends to locate a hazardous waste lamp crusher in the alkaline bay of Unit 25, occupying 
some of the current drum storage. Although this bay is currently permitted for 13,640 gallons 
(248 55-gallon drums), this will be limited to 4,015 gallons (73 55-gallon drums) when the lamp 
crusher is in the unit. 

The Building 25 truck unloading pad is located on the northeast side of Building 25. This pad is 
for one van trailer of up to 88 drums (4840 gallons equivalent) for waste going to or coming from 
Building 25. The pad is connected to a dock to facilitate forklift loading/unloading of the trailer. 

Design details and pertinent operating data, including unit dimensions, storage capacity, and 
secondary containment capacity calculations are shown in CHSI DWG. No. 4282. 

The Building 25 truck unloading pad design details are shown in CHSI DWG. No. 4283. 
Secondary containment calculations are included as Appendix D-37. 
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Table D-'l : Container Management Areas 

Type Container Management Waste Category Number/Volume 

I. DRUM STORAGE AREAS.(55-GALLON DRUMS, OR EQUIVALENT) 

A. Existing Areas 

Drum Storage Area 
(UnitGl) 

Drum Storage Area 
(Unit Rl) 

Drum Storage Expansion 
(Unit R2) 

Lab Pack Pour Off Station 
(UnitFl) 

Ignitable Container Management Building 
(Unit 26) 

Container Handling Dock 
(Unit 61) 

Container Management Building 
(Unit 25) 

Acidic - 1 
Acidic - 2 
Alkaline 
Staging 

Subtotal 

Oxidizer 
Reactive 
Poisons 
Flammable - 1 
Flammable - 2 
Staging (Inbound) 

Subtotal 

Oxidizer 
Reactive 
Poisons 
Staging (outbound) 

Subtotal 

Alkaline/Acids 

Ignitable/PCB 

Staging 

Alkaline/Poison 
Acids 
Flammable 
Truck Pad 

Subtotal 

Subtotal 

Subtotal 

192 
96 

192 
72 

552 

96 
96 
96 
160 
160 
160 
768 

96 
96 
96 
80 

Subtotal 

368 

8 

192 
192 

160 
160 

248* 
136 
184 
_88 
656* 

Area (See Noll 

(Continued) 

Section D Tables, Page 1 (Revised 03/15/04) 



Type Container Management 

Table D-1: Container Management Areas (Continued) 
Waste Category NumberA^olume Area eeNote 1) 

B. Approved/Not Yet Constructed Areas 

Drum Storage Expansion 
(Unit R2) 

Flammable -3 
Subtotal 

160 
160 

Lab Pack Repack & Consolidation Area 
(Unit U) 

Acid/Alkaline 
Other 

Subtotal 

10 

21 
35 

Paint & Paint Related Material Processing Area 
(Unit 42) 

Ignitable/Toxic 
Debris 

Subtotal 

52 
64CF 
52+64CF 

Shredding Operation 
(Unit 24) 

Metalwashing Operation 
(Unit 68) 

Ignitable/Toxic 
Debris 

Sludge 

Subtotal 

17 
64CF 
17+64CF 

C. Facility Total 

II 

2,969 55-GalIon Drums (163,295 Gallons Total), or Equivalent plus 128 Cu. Ft.* 
•-With the lamp crusher in Unit 25, the maximum capacities are reduced to 73 (alkaline bay), 481 (Unit 25) and 2,794 plus 128 cu. Ft. (Total) 

Bulk Solids Storage Areas 

A. Existing Storage Areas 

Bulk container 
Storage Area (Unit Ql) 

All Characteristic 
and listed wastes 
(except water-reactive 
solids) 

Three (3) roll offs 
At 30 CY Per Unit 
(Or Equivalent) 

(Continued) 
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TABLE OF CONTENTS 
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The Metalwash Tank has a capacity of 3,730 gallons and the Rinse Tank has a capacity of 987 
gallons. Both tanks are constructed of carbon steel and are equipped with level alarms. The metalwash 
Tank has an emergency vent and will be nitrogen blanketed to eliminate the potential for fires or 
explosion. The feed hopper will vent to the carbon adsorption system (same as the Bulk Flammable Tank 
Farm) to control organic air emissions. 

2.7 Rail Car Transfer Operations 

CHSI operates a concrete-lined storage area for railcar transfer operations (Unit 13). The railcar area 
is located next to the Ignitable Liquids Tank Farm and is sized to accommodate up to two (2) 30,000 -
gallons rail tank cars. 

Waste materials may be transferred between the railcars and the tank farm, between truck and railcar. 
All material transfer operations are conducted using the Clean Harbors rail/truck standard operating 
procedures listed in Appendix-D-2 in Attachment 1. 

2.8 Hazardous Waste Transfer Facility/Truck to Truck Transfer 

Under the hazardous waste transfer facility requirements of 35 lAC 723.112, a hazardous waste 
transporter who stores manifested shipments of hazardous waste in containers meeting the requirements of 
35 lAC 722.130 for a period of ten days or less is not subject to regulations under 35 lAC 702, 703, 724, 
725 or 728 with respect to the storage of those wastes. 

CHSI currently operates a transfer facility for hazardous waste in containers and tank trucks, which 
are in-transit to facilities other than CHSI. Such vehicles are allowed to stop at the facility for a period of 
up to 10 days. 

In addition, CHSI performs truck-to-truck transfers of waste between in-transit vehicles. Truck to 
truck transfer activities are accomplished by parking two (2) in-transit trailers either at a loading dock or 
tailgate-to-tailgate and then directly transferring the container (s) from one vehicle to the other, or 
transferring bulk liquids or solids from one transport vehicle to another for continuing transport offsite. 
The containers being transferred are not opened or staged on the loading dock or on the ground during the 
transfer. Once the tramsfer is complete, the accompanying manifest (s) are modified to reflect the 
continuing transport of the transferred containers, and the vehicles continue their shipments to there next 
intended destination. 

CHSI documents all in-transit/truck to truck activities. A copy of the log and drum grid sheet used to 
track these activities are included in Appendix D-2. 

2.9 Hazardous Waste Lamp Crushing 

CHSI has proposed to construct and operate a hazardous waste lamp crusher in Unit 25. The lamp 
crushing operation will be utilized for volume reduction and preparation for recycling. 

This system segregates the crushed lamps into glass, metal and phosphor powder containing mercury. 
The filtration system of the unit is designed to filter the particulate phosphor and mercury vapor with a 
series of high efficiency particulate air filters and activated carbon. As bulbs are fed into the unit, they are 
crushed and segregated using vibrating mesh conveyors, magnets and air movement. The components are 
collected into containers for off-site shipment. 
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Table D-1: Container Management Area 

Type Container Management 
Area 

Waste Category 
(See Note 1) 

NumberW oliime 

I. DRUM STORAGE AREAS (55-GALLON DRUMS, OR EQUIVALENT 

A. Existing Areas 

DRUM STORAGE ARE 
(UNITGl) 

DRUM STORAGE AREA 
(UNITRl) 

DRUM Storage Expansion 
(UNIT R2) 

Lab Pack POUROFF 
STATION (UNIT Fl) 

CONTAINER MANAGEMENT 
Building (UNIT 25) 

IGNITABLE CONTAINER MANAGEMENT 
Building (Unit 26) 

Container HANDLING Dock 
(Unit 61) 

R Approved/Not Yet Constructed Area 

DRUM Storage Expansion 
(UNIT R2) 

Lab pack REPACK & 
CONSOLIDATION AREA (UNIT U) 

- Acidic-1 
- Acidic-2 
- Alkaline 
- Staging 

• Oxidizer 
• Reactive 
• Poisons 
• Flammable - 1 
• Flammable - 2 
• Staging (Inbound) 

• Oxidizer 
• Reactive 
• Poisons/PCB's 
• Staging (Outbound) 

- Alkaline/Acids 

• Alkaline/Poison 
Acids 

• Flammable 
• Truck Pad 

- Ignitable/PCB 

- Staging 

- Flammable - 3 

• Acid/Alkaline 
• Other 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

192 
96 
192 
72 

552 

96 
96 
96 

160 
160 
160 
768 

96 
96 
96 
M 
368 

248» 
136 
184 
88 

656* 

192 
192 

160 
160 

160 
160 

10 
25 
35 
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Table D-1: Continued 

Paint and Paint Related Processing Area 
(Unit 42) 

- Westside Pad 
- Building 
- Hopper (405) 

Subtotal 

24 
28 

64 Cu.Ft 
52 

Plus 64 Cu.Ft. 

Shredder Process Building 
(Unit 24) 

- Conveyor 
-Drum (412) 
- Tote (407) 

Subtotal 

16 
1 

64 Cu.Ft. 
17 

Plus 64 Cu.Ft. 

Metal Wash Pad 
(Unit 68) 

- Drum (434) 1 
Subtotal 

C. Facility Total 
— 2,969 55-galloti drums (163,295 gallons total), or equivalent plus 128 Cu.Ft." 

* - When the lamp crusher is in Building 25, the capacity of the alkaline bay will be reduced to 73 55-gallon drums, Unit 
25 capacity will be reduced to 481 55-gallon drums and the facility total capacity will be reduced to 2,794 55-gallon 
drums and 128 cu. Ft. 

(continued) 
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Bulk Truck and Container Vehicle Storage 

C. TruckStaging Area (DWG. No. 4218) 
Q Truck Unloading Area & Building Area (DWG. No. 4210, 1 of 3) 
V. Truck Loading Dock (DWG. No. 4234) 
W. Truck to Truck Transfer Dock (DWG. No. 4244) 
X. Listed Waste Loading/Unloading Pad (DWG. No. 4216) 
13. Rail Car Unloading Area (DWG. No. 4217) 
14. Tank Truck Unloading Platform (DWG. No. 4248) 
59. Ignitable Bulk Liquid Truck Staging Area (DWG. No. 4247) 
62. Truck Pad (DWG. No. 4246) 
69. Truck Loading/Unloading Pad (CHSI DWG. No. 4292) 

There are three general waste handling operations for reactive wastes as 
described below. Equipment and layout details for the various activities are shown in the 
drawings referenced above. 

1. Storage and transfer in containers: Containers of reactive waste, typically 
in lab pack form, are stored in the reactive, alkaline or other chemically-
compatible bays identified above, and then prepared for shipment to 
offsite treatment/ disposal facility. Handling activities may include the 
repackaging of compatible waste inside the designated consolidation 
areas in Building 25 (Unit 25), Building 26 (Unit 26), Building U (Unit 
U) or the ventilation hoods in Unit R1 or Building 2 (Unit G). 

2. Storage and transfer to tanks: Containers of reactive waste are held in 
storage and then pumped directly into a treatment reactor in the listed 
waste treatment system in process building 3 (Unit Z) or in the RCRA-
Exempt CWA treatment system in process building 1 (Unit F). 
Containers of lab pack waste can be poured-off in Unit F1 into a 
treatment reactor in the RCRA-exempt CWA treatment system in 
process building 1. Similarly, bulk liquid transport vehicles are stored 
and then direct-offloaded to the treatment reactors in building 3 (Unit Z) 
or Building 1 (Unit 1). 

3. Storage and crushing of used lamps: Lamps containing reactive waste 
are held in storage and then crushed for volume reduction and 
preparation for recycling. The lamp crusher is located in Building 25. 
Some used lamps contain sodium and could be considered reactive. 
Sodium would react with water which is not introduced at any point in 
processing the used lamps. 

All RCRA-Regulated reactive waste management areas are at least 50 feet from 
the facility's property line. Refer to CHCI DWG. No. 4204 for the location of the units 
identified above relative to the property boundaries. 
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SECTION G 
CONTINGENCY PLAN 

G-1 General Information 

Clean Harbors Services, Inc. (CHSI) is a hazardous waste treatment and storage facility. The 
name, facility address, EPA ID Number, and owner/operator of the facility is: 

Facility Name: Clean Harbors Services, Inc. 

Facility Address: 11800 South Stony Island Avenue 
Chicago, Illinois 60617 
(773) 646-6202 (Business Hours) 
(773) 646-6805 (Non-Business Hours) 

EPA ID Number: ILD00608471 

Owner/Operator: Clean Harbors Services, Inc. 
11800 South Stony Island Avenue 
Chicago, Illinois 60617 

CHSI treats inorganic aqueous-based waste streams in an onsite waste water treatment system 
and stores and consolidates containerized hazardous wastes, including lab packs, which are 
shipped to approved offsite treatment and disposal facilities. Under its current RCRA Part B 
License Application, CHSI is authorized to conduct other hazardous waste operations including: 
storage and treatment of listed hazardous wastes (F- and K-codes); hazardous waste fuel 
blending/strorage; expanded lab pack capabilities; drum crushing; hazardous waste paint can and 
paint related material compacting; hazardous waste shredding and metalwashing; rail car transfer 
operation; cylinder operations; hazardous waste lamp crushing and non-hazardous waste storage 
and consolidation. Under CHSI's Request for Permit Modification, CHSI received authorization 
to incorporate and operate select hazardous waste management units located at the CWM 
Chemical Services, Inc. (CWMCSI) hazardous waste facility located adjacent to the CHSI 
facility. A site plan for the facility (CHCI Dwg. No 4204B, Sheets 1 through 3), which 
includes existing, proposed/not yet conducted, and proposed hazardous waste units, is presented 
in Appendix G-1. 

CHSI has developed this Contingency Plan ("the Plan") in accordance with the requirements 
of 35 I AC 724 Subpart D. The purpose of the Plan is to minimize hazards to human health or the 
environment of hazardous waste or hazardous waste constituents to air, soil, or surface waters. 
The actions described in this Plan must be implemented immediately whenever such releases 
could threaten human health or the environment. The Plan will be reviewed, and immediately 
amended, whenever: 
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Clean Harbors Services, Inc. 
Anticipated Hazards 

1.0 Introduction 

Clean Harbors Services, Inc. (CHSI), a wholly-owned subsidiary of Clean Harbors, Inc., owns 
and operates a hazardous waste storage and treatment facility located at 11800 South Stony Island Avenue 
in Chicago, IL. The facility has been in operation since 1980 and its present hazardous waste activities include: 
1) storage and treatment of aqueous-based waste streams in an onsite waste water treatment system; 2) storage, 
consolidation, and transfer of containerized hazardous and non-hazardous wastes, including laboratory packed 
wastes (i.e., "lab packs"); 3) hazardous waste fuel blending; 4) hazardous waste paint and paint related material 
compacting; 5) hazardous waste shredding and metalwashing; and (6) hazardous waste lamp crushing. 

The existing treatment process utilizes chemical oxidation of aqueous hazardous inorganic and 
characteristic organic streams, neutralization of concentrated acids and bases, and precipitation of metals and 
suspended solids. Incoming waste streams, received in bulk and contmners, are rendered non-hazardous using 
chemical oxidation, neutralization, and/or chemical reduction reactions. 

The hazardous wastes handled at the facility and the virgin chemicals used in the onsite treatment 
system are a potential hazard to the personnel at the facility, and, if released, to the environment in general. A 
summary of the general hazards presented by the hazardous wastes and raw chemicals handled at the site, as well 
as other types of hazardous, is presented below. 

2.0 Hazardous Wastes 

The hazardous wastes managed are designated as hazardous because they: 1) exhibit one or more 
characteristics of a hazardous waste as defined in 40 CFR 261 Subpart C; or 2) are specifically identified (listed) 
as a hazardous waste per 40 CRT 261 Subpart D. The hazard posed by these wastes include the following 
properties: 

A. Ignitable (DOOl) - A liquid with a flash point of less than or equals to 140°F; a compressed gas; 
an oxidizer; or a material capable of causing fire through friction, absorption of moisture, or 
spontaneous chemical changes, at standard temperature and pressure; 

B. Corrosive (D002) - An aqueous liquid with a pH of less than 2 or greater than 12.5 as determined by a pH 
meter or equivalent test; or a liquid which corrodes steel at a rate greater than 0.250 inches per year at 
55°F. 
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Table 1: Continued 

GENERAL 
DESCRIPTION 

HAZARDOUS 
CHARACTERISTIC" 

TYPICAL EPA 
WASTE NUMBER(S) 

Acetic Acids C D002 

Ammonium Hydroxide < 0.5% C D002 

Ammonium Hydroxide > 0.5% C D002 

High Metals Acids CJ D002, D004 thru DO 11 

High Metals Bases CJ D002, D004 thru DO 11 

Acid With Hexchrome CJ D002, D007 

Base With Hexchrome CJ D002, D007 

Acids With Phenol C D002 

Bases With Phenol C D002 

Basic Cyanide C,RJ D002, D003, F006, F007 
F008, F009, FOlO, FOIL 
F012, F019 

Liquid F006 RJ F006 

Liquid F007 RJ F007 

Liquid F008 R,T F008 

Liquid F009 RJ F009 

Liquid FO19 RJ F019 

Semi-Solid F006 RJ F006 

Semi-Solid F007 RJ F007 

Semi-Solid F008 RJ F008 

Semi-Solid F009 RJ F009 

Semi-Solid FO 19 RJ F019 

Lamps RJ D003, D005, D006, D008, D009 

Page? [Revised 03/15/04] 



Table 2: Capacity of Existing/Approved Hazardous 
Waste Storage/Treatment Units 

Hazardous Waste Management Unit Number/Volume 

I. DRUM STORAGE AREAS (BASED ON 55-GALLON DRUMS, OR EQUIVALENT) 

A. Existing Areas 

indoor Storage Area 
Building 2 

Outdoor Storage 

Lab Pack Processing 

Outdoor Storage Expansion 

Building 25 

Building 26 

Container Dock 

B. Aporoved/Not Yet Constructed 

Outdoor Storage Expansion 

Lab Pack Building 

Building 42 

Shredder Process Building 

Metal Wash Pad 

- Acidic - 1 
- Acidic -2 
- Alkaline 
- Staging 
Subtotal 

- Oxidizer 
- Reactive 
- Poisons 
- Flammable - 1 
- Flammable - 2 
- Staging (Inbound) 
Subtotal 

- Alkaline/Acids 
Subtotal 

- Oxidizer 
- Reactive 
- Poisons 
- Staging (Outbound) 
Subtotal 

- Alkaline/Poison/PCBs 
- Acids 
- Flammable 
- Truck Pad 

Subtotal 

- Ignitable 
Subtotal 

- Staging 
Subtotal 

- Flammable - #3 
Subtotal 

- Acid/Alkaline 
- Other 
Subtotal 

- Westside Pad 
- Building 
- Hopper (405) 
Subtotal 

- Conveyor to Shredder 
-Drum (412) 
- Tote (407) 
Subtotal 
- Drum (434) 
Subtotal 

192 
96 

192 
72 

552 

96 
96 
96 

160 
160 

768 

96 
96 
96 
80 

368 

248» 
136 
184 
M 
656* 

192 
192 

160 
160 

160 
160 

10 
25 
35 

24 
28 

One 64 cu. ft. 
52 plus 64 cu. ft. 

16 
1 

One 64 cu. ft. 
17 plus 64 cu. ft. 
i 
1 

C. Total - - 2,969 55-gallon drums (163,295 gallons), or equivalent and 128 cu. ft.* 

•- With the lamp crusher in Unit 25, the maximum capacities are reduced to 73 (alkaline bay), 481 (Unit 25) and 2,794 plus 128 cu ft. (Total) 
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After the drums are removed, dust, soil and other residues will be swept or other wise 
cleaned up and handled as a hazardous waste. The containment floors and walls will be 
decontaminated as described above and then tested by approved method(s) t o determine 
whether the decontamination process has been successful. If not, the decontamination 
process will be repeated or an approved altemative method will be utilized. The rinse 
waters will be containerized and disposed of at a properly licensed waste disposal facility. 

Emptied drums containing hazardous residuals and all other drums to be crushed 
will be processed prior to closure of the drum crushing units. Following compaction of all 
containers, the crushed drums will be disposed of by removal of the sealed rolloff container 
or storage box to a licensed waste disposal facility. 

The drum-crushing unit will be decontaminated by washing with a detergent and 
water solution or a suitable solvent compatible with the materials crushed in the unit, and 
rinsed according to the procedures specified above. The drum-crushing unit will be tested 
with approved methods to determine whether the decontamination proceeds has been 
successful. If not, the decontamination process has been approved altemative method will 
be used. The reinserts from this process will be containerized and disposed of at a properly 
licensed waste disposal facility. The decontaminated cmsher will be shipped for use at 
other Clean Harbors' facilitates or will be sold as scrap metal. 

The lamp crusher will be decontaminated by washing with a detergent and water 
solution or suitable mercury cleaning agent (e.g., HgX) compatible with the lamp materials 
crushed in the unit, and rinsed according to the procedures specified above. The lamp 
crusher unit will be tested with approved methods (mercury wipe tests) to determine 
whether the decontamination proceeds has been successful. If not, the decontamination 
process will be repeated or approved altemative method will be used. The rinsates from 
this process will be containerized and disposed of at a properly licensed waste disposal 
facility. The decontaminated cmsher will be shipped for use at other Clean Harbors' 
facilitates or will be sold as scrap metal. 

I-ld (2) Closure of Tank System 724.297, 724.410 

I-ld (2) (I) General Tank Closure Procedures 

The closure of all hazardous waste storage/processing tanks and associated 
equipment and stmctures will be conducted in accordance with the tank closure 
requirements of 35 lAC 724.297. 

Waste fuel in the flammable storage tanks will be pumped onto bulk transport vehicles and 
shipped for use as a supplemental fuel. Other hazardous waste liquids will be loaded onto 
bulk transport vehicles for shipment to incinerators or other authorized treatment facilities. 
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All tanks will be decontaminated using the following general procedures; 

Removal of al liquids using pumps/vacuum lines; 
Scrape-down of ceilings and sides to remove hardened 
residues; 
Squeegee material into vacuum hose; 
Steam clean inside of tank, and 
Squeegee and vacuum all remaining material. 

PageI-4A (Revised 03/15/04) 



Table I-l: Closure Units/Maximum Capacity 

Hazardous Waste Management Unit N umber/V o lume 

I. 

A. 

B. 

DRUM STORAGE AREAS 

: Areas 

Indoor Storage Area 
Building 2 
(UnitGl) 

Outdoor Storage 
(Unit Rl) 

(Based on 55-gallon drums, or equivalent) 

Acidic - 1 
Acidic - 2 
Alkaline 
Staging 

Subtotal 

Oxidizer 
Reactive 
Poisons 
Flammable - 1 
Flammable - 2 
Staging (Inbound) 

Drum Storage Expansion 
(Unit R2) 

Lab Pack Pour-off Station 
(UnitFl) 

Building 26 
(Unit 26) 

Container Handling Dock 
(Unit 61) 

Building 25 

Approved/Not Yet Constructed 

Outdoor Storage Expansion 
(Unit R2) 

Subtotal 

Subtotal 

Oxidizer - 2 
Reactive - 2 
Poisons 
Staging(Outbound) 

Alkaline/Acids 
Subtotal 

Ignitable 
Subtotal 

Staging 
Subtotal 

Alkaline/Poison 
Acids 

Flammable 
Truck Pad 

Subtotal 

Flammable - 3 
Subtotal 

192 
96 
192 
72 
552 

96 
96 
96 
160 
160 
160 
768 

96 
96 
96 
-80 
368 

8 
8 

192 
192 

160 
160 

248* 
136 
184 
M 

656* 

160 
160 

(Continued) 
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Lab Pack Building 
(Unit U) 

Building 42 

(Unit 42) 

Shredding Operation 
(Unit 24) 

Metalwashing Operation 

Acid/Alkaline 
Other 

Subtotal 

Ignitable/Toxic Paints 

Subtotal 

Ignitable/Toxic 
Debris 

Subtotal 

Sludge 
Subtotal 

10 
25 
35 

64 cu.ft. 
52 
52 

and 64 cu.ft. 

17 
64 cu.ft 
17 

And 64 cu.ft. 

i 
1 

C. Total 2,969 55-Gallon Drums and 128 cu. ft.(164,253 Gallons Total), or equivalent* 

*- With the lamp crusher in Unit 25, the maximum capacities are reduced to 73 (alkaline 
bay), 481 (Unit 25) and 2,794 plus 128 cu. ft. (154,628 Gallons Total), or equiv^ent. 

(continued) 
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NOTES; 

1) It is assumed that the containers in the poisons/alkaline bay are equally distributed (50% poison, 50% alkaline). Further, 
it is assumed that the poison drums require RCRA incineration, and that the alkaline drums are suitable for wastewater 
treatment. 

2) All acids, bases and rinsewaters will be shipped off-site for treatment and disposal at Envirite Corporation in Harvey, IE. 

3) All chemically-compatible containers of poisons will be consolidated and shipped offsite to Chemical Waste Management, 
Port Arthur, TX for incineration. 

4) Per CHSI Dwg. No. 4282, the containment volume of Building 25 is 18,813 gallons. Therefore, the volume of rinsate 
water is (0.05) (18,813 gal) or 941 gallons. 

5) It is assumed that the 88 drums on the Building 25 pad are split by the same percentages as the drums in Building 25, i.e.,. 

Acids 136 X 88 = 21 
568 

Alkalines 124 x 88 = 19 
568 

Poisons 124 X 88 = 19 
568 

Flammables 184 x 88 = 29 
568 

6) It is assumed at 25% of acids and alkalines are reactive, these will be shipped off-site to Clean Harbors of Connecticut, Inc. in 
Bristol, CT. for ffeatment/stabilization. 

7) When the lamp crusher is located in the alkaline bay of Unit 25, The maximum storage capacities are reduced to 73 (alkaline bay) and 481 (Unit 25). 
Decontamination of the lamp crusher will include: 

Decontamination of unit 1 crew 1 day $1200/day 1200 
Rinse water 500 gallons 1 unit $1.51/gallon 755 
Analytical 1 sample 1 unit $900/sample 900 
Miscellaneous I unit 1 day $500/day 500 
Disposal of unit 1 unit 1000 CF/unit $1.68/CF 1680 

Additional Decontamination Cost 5035 

The alkaline bay decontamination does not change with the lamp cmsher in the bay. The reduction in dispo 

Bases 88 drums 55 gal/dr $0.75/gal 3630 
Poisons 87 drums 55 gal/dr $6.15/gal 29428 
Crushed Drums 175 drums 3 CF/drum $1.68/CF 882 

Reduction in Disposal Cost 33940 

The reduction in disposal costs far exceeds the additional decontamination costs with the lamp crusher. CHSI intends to fund closure of Unit 25 at the higher 
amount. Therefore closure cost is calculated with maximum drum storage. 

Appendix 1-3, page 10 [Revised 03/15/04] 
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CLEAN HARBORS ENVIRONMENTAL SERVICES 
STANDARD OPERATING PROCEDURE 

Lamp Recycling System 
Cleanharbors Chicago Facility Date: February 16,2004 
Revision 0 

1. Purpose: 
1.1 The purpose of this document is to provide detailed guidelines and 
procedures necessary to process Mercury lamps in an appropriate, 
effective, and safe manner. 

2. Scope: 
2.1 Lamps enter this system on a power-feed belt conveyor passing 
through a negative pressure air chamber. Each lamp is crushed, separating 
glass and metal components into individual co products storage bins. 
Phosphor powder collects in the multi-storage filtration system. All 
materials will be stored for subsequent recycling. 

3. Pre-Start Up Inspections: 

3.1 Inspect the unit and associated parts for defects. 
3.2 Ensure fan is operational. 
3.3 Ensure all product receptacles are empty and in position to receive the 

materials as they are discharged. 
3.4 Ensure that the four drums around the unit are properly positioned and 

have straight, unobstructed connection boots and secure connection 
rings. 

4. Start up Operations 

4.1 Ensure that the knife switch on the control panel is in the "ON" 
position. 

4.2 Turn the key switch on the touch pad to the "ON" position. 
4.3 Unless otherwise stated from your manager, the unit should be run in 

the "automatic" mode. Press the "automatic" selection on the touch 
screen. 

4.4 Press "system start". A five second buzzer will sounds indicating that 
the machine is ready to start. 

4.5 When the buzzer shuts off, the system will start in a sequence. 
4.6 When all of the systems are operating all indicator lights of the system 

will be lit, except "Vacuum Bar and HID", 
4.7 The system is now ready to accept lamps. 



5. Process 

6. Hazards: 

Feeding Conveyor #1 

5.1 Lamps are to be placed on the #1 feed coriveyor manually end-to-end 
and stacked no higher than the guard on the end of the conveyor. 

5.2 DO NOT feed cardboard, wood, plastic, or other debris into the 
machine. 

5.3 Record on the process sheet the volume of boxes of lamps crushed per 
hour. 

5.4 Sign, date, and tum in to department manager. Department manager to 
process out and file in office. 

5.5 DO NOT exceed 4000 lamps per hour. 
5.6 When any of the co-product material containers are full, an alarm will 

sound and the system will shut down and will identify the container on 
the PLC. Replace the full container and restart the system. 

5.7 Full containers of Phosphor powder will be handled as a hazardous 
waste and placed in to the appropriate storage area. 

5.8 Full containers of metal end caps and glass will be a non- hazardous 
waste. 

5.9 All containers will need assigned a tracking ID number prior to 
placing in to storage. 

Feeding the Crusher Box 

5.1.1 Remove the HID lamps from the container and place them in the 
crusher box. 

5.1.2 Close the box and ensure the latch is shut. 
5.1.3. Press the black start button on the side of the crusher box. 
5.1.4 Allow 10 seconds for the outer glass to be crushed. The crusher 

box door will not open until the cycle is fully complete. 
5.1.5 Remove the frames and the mercury bearing arc tubes from the 

unit and place in separate containers. 

6.1 Chemical exposure to particulate or fumes (phosphor powder, glass 
fines, mercury vapor) 
6.2 Forklift hazard (transporting lamps and material containers to and 
from the unit) 
6.3 Slip, trip, fall hazard 
6.4 Cut / laceration / puncture hazard (broken lamps, sharp edges on 
aluminum pieces) 
6.5 Ergonomic stresses (loading of lamps onto conveyor #1) 
6.6 Moving parts (conveyors, crushing drums) 



7. Shut down Procedure: 

7.1 Allow the system to continue running for a minimum of ten minutes 
after the last lamp has been fed through. This will prevent the release 
of any residual mercury vapors and/or phosphor powder. 

7.2 During this time the operator should use the attached vacuum (positive 
displacement) and sweep the area thoroughly of any and/or all-residual 
phosphor powder or glass in the area. DO NOT dry sweep these 
materials as they likely contain mercury. 

7.3 Press the system shut down key on the touch screen panel. 
7.4 Allow the vapor fan to continue running to keep the unit under 

negative pressure. 
7.5 Empty co-product material containers if needed. 
7.6 Weekly - The surrounding work area (hot zone) is to be mopped with 

a solution of HgX, and the shell of the unit should be wiped 
completely down with an HgX solution. 

7.7 All rags and clothes used for cleaning will be placed in a proper 
container and staged for subsequent disposal in appropriate area. 

8. Emergency shutdown: 

8.1 If at any time the machine needs to be immediately shut down and 
operator should depress one of the four Emergency shutdown buttons 
located on the machine. Three emergency buttons are located at the 
front of the machine, and one at the back of the machine. 

8.2 To prevent fugitive vapor emissions the vapor collection system must 
be restarted immediately following the treatment of emergency. 

9. Maintenance: 

9.1 Maintenance activities conducted during operation of the unit shall be 
conducted in the personal protective equipment outlined in the section 
below. 
9.2 All other maintenance activities involving opening up a portion of the 
imit including filter changes, conveyor maintenance, etc. shall be 
conducted in the PPE listed below unless the unit has been fully 
decontaminated. 



10. Personal Protection Equipment: 

10.1 CPF I apron (Chemical Resistant) 
10.2 Cut proof outer gloves (Kevlar) with Nitrile inner gloves 
10.3 Hard Hat 
10.4 Half Face APR with Face shield or full-face respirator 
10.5 Mersorb - PI00 cartridges 
10.6 Kevlar sleeves 
10.7 Hearing proteetion 
10.8 Steel Toe Boots 

11. Chemical Hygiene: 

11.1 Consumption of food, beverage or tobacco is prohibited in areas 
where lamps are handled, stored or processed. 
11.2 All operators will be required to wash their hands and face 
thoroughly with soap and water before breaks and meals. 
11.3 Showers will be required at the end of the work shift. 
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1.0 Introduction 

On August 26, 2003, Shaw Environmental, Inc., personnel conducted emission tests on the 

fluorescent bulb crusher at Clean Harbors Environmental Services in Cincinnati, Ohio. Three 

test runs were conducted on the exit stack to determine particulate and mercury concentrations 

and mass emission rates. In addition, flue gas flow rate; temperature; and moisture, carbon diox

ide (CO2), and oxygen (O2) contents were measured. Sampling and analytical procedures were 

those described in U.S. Environmental Protection Agency (EPA) Methods 1 through 5 and 29 * 

The test team consisted of Messrs. Jerry Neese and Doug Cahill. Mr. Mike Crisenbery of Clean 

Harbors coordinated plant operations during the test. Ms. Sue Marshall of the Hamilton County 

Department of Environmental Services observed the test series. 

2.0 Summary of Results 

Particulate emissions data are presented in Table 1. Particulate concentrations are reported in 

grains per dry standard cubic foot (gr/dscf) and emission rates in pounds per hour (Ib/h). The 

product of the particulate concentration and the flue gas flow rate yields the mass emission rate in 

pounds per hour. 

Table 1 
Filterable Particulate Emissions Data 

Clean Harbors - Fluorescent Bulb Crusher (August 26, 2003) 

Run No. Time (24-h) Concentration (gr/dscf)® Emission Rate (ib/h)" 

CH-1 0900-1003 0.00055 0.0035 

CH-2 1043-1145 0.00028 0.0018 

CH-3 1250-1351 0.00011 0.0007 

Average 0.00031 0.0020 

® gr/dscf = Grains per dry standard cubic foot at 68°F, 29.92 in.Hg., and zero percent 
moisture. 

Ib/h = Pounds per hour. 

* 40 CFR 60, Appendix A. 
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The filterable particulate data reported in Table 1 represent the material collected on the filter and 

in the probe. The average filterable particulate emission rate was 0.002 Ib/h. The allowable 

emission rate is 0.11 Ib/h. 

Mercury emissions data are presented in Table 2. Mercury concentrations are reported in 

micrograms per dry standard cubic meter (pg/dscm) and emission rates in pounds Ib/h. The 

average mercury emission rate was 7.5 x 10"® Ib/h. The allowable emission rate is 1.1 x 10"® Ib/h. 

Flue gas conditions are summarized in Table 3. 

Table 2 
Mercury Emissions Data 

Clean Harbors - Fluorescent Bulb Crusher (August 26, 2003) 
(Shaw PN 846142-01) 

Run No. Time (24-h) Concentration (pg/dscm)® Emission Rate (Ib/h)'' 

CH-1 0900-1003 1.2 3.5x10"® 

CH-2 1043-1145 4.7 1.3 X 10"® 

CH-3 1250-1351 2.2 6.1 X 10"® 

Average 2.7 7.5 X 10"® 
a pg/dscm = Micrograms per dry standard cubic meter. 

Ib/h = Pounds per hour. 

Table 3 
Summary of Flue Gas Conditions 

Clean Harbors - Fluorescent Bulb Crusher (August 26, 2003)) 

Flue Gas Flow Rate Tempera Moisture 
Run No. acfm® dscfm ture (°F) (%) CO2 (%)" O2 (%)' 

CH-1 820 750 97 2.2 0 21 

CH-2 800 730 97 2.3 0 21 

CH-3 800 730 100 2.5 0 21 

Average 810 740 98 2.3 0 21 . 

^ acfm = Actual cubic feet per minute at stack conditions. 

^ dscfm = Dry standard cubic feet per minute; standard conditions are 68°F and 29.92 in.Hg. 

Determined from Fyrite analysis. 
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3.0 Quaiity Assurance 

All of the equipment used in the field testing was calibrated in accordance with the guidelines of 

Quality Assurance Handbook for Air pollution Measurement Systems, Volume HI. EPA 600/R-

94/038C. The calibration records are contained in Appendix E. All of the equipment used met 

the specifications of the EPA reference methods for accurate measurement. 

Sampling was conducted in strict accordance with EPA reference method procedures. All field 

leak checks and sampling train temperatures met the specifications of the reference methods. 

Field data sheets are included in Appendix B of this report. 

Table 4 summarizes the results of the particulate reagent blank analyses. 

Table 5 
Example Filter and Reagent Blank Analyses 

Sample Type and Filter No. Blank Value 
Particulate - Reeve Angel 934 AH 0.1 mg 
Acetone blank^ 0.002 mg/g 

g 
Maximum allowable blank correction is 0.01 mg/g; the indicated blank value was used. 

The mercury leyel in the reagent blank was less than the practical quantitation limit of the 

method (0.2 pg). 

4.0 Process Operation 

This facility recycles fluorescent bulbs. The bulbs are shredded and grayimetrically separated 

into glass, metal, and calcium phosphate powder for further recycling off site. Emissions are 

controlled by actiyated carbon and a particulate filter. 

The quantity of bulbs processed was 2,450, 2,400, and 2,775 for Runs CH-1, CH-2, and CH-3, 

respectiyely, for an ayerage of 2,542 bulbs per test. -

M:\DJONES\DOCS\Osterhout\COMPTEST Clean Haibors.doc/dj 



5.0 Sampling Location and Test Procedures 

Two sampling ports were located approximately 54 stack diameters downstream and 8.7 stack 

diameters upstream from the nearest flow disturbances in the 8-inch inside-diameter stack. Eight 

traverse points (four per port) were used for particulate/mercury sampling. Each point was 

sampled for 7.5 minutes, for a total sampling time of 60 minutes per test run. 

All sampling was conducted isokinetically by regulating the sampling rate relative to the flue gas 

velocity, as measured by the pitot tube attached to the sampling probe. The test methods are 

described briefly below. Appendix D contains Shaw Standard Operating Procedures for EPA 

methods 5 and 29. 

5.1 Velocity and Gas Temperature 

All gas velocities were measured with a Type-S pitot tube and a 0- to 10-inch inclined manome

ter. In all cases, velocities were measured at each sampling point across the stack to determine 

an average value according to procedures described in EPA Method 2. Temperatures were 

measured at each point with a thermocouple and digital temperature indicator. Due to the small 

stack diameter, velocity and temperature measurements were made before and after each test run 

in accordance with EPA Method 1A procedures. 

5.2 Molecular Weight 
CO2 and O2 concentrations were determined by Fyrite analysis during each particulate/mercury 

test. 

5.3 Moisture 
The flue gas moisture content was determined using EPA Method 4 procedures. Testing was 

conducted in conjunction with particulate/mercury testing. 

5.4 Particulate/Mercury 

Particulate and mercury ernissions were measured using EPA Method 5 and 29 procedures. The 

sampling train used for each test consisted of a glass nozzle, a heated borosilicate glass-lined 

probe, a heated 3-in.-diameter quartz-fiber filter, and a series of Greenburg-Smith and modified 

impingers containing 4% potassium permanganate/10% sulfuric acid (KMn04/H2S04). The 

nozzle, probe, and filter holder portions of the sampling train were acetone-rinsed at the end of 
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each test. The acetone rinse and the particulate caught on the filter media were dried at room 

temperature, desiccated to a constant weight, and weighed on an analytical balance. Total filtera

ble particulate matter was determined by adding these two values. 

The contents of the impingers were measured gravimetrically to determine the moisture 

concentration. The contents of the first three impingers were recovered and the nozzle, probe, 

filter holder, impingers, and connecting glassware were rinsed with KMn04/H2S04 solution and 

then with distilled water. The filters and probe rinse residue (following particulate analysis) and 

impinger solutions were digested and analyzed for mercury by cold vapor atomic absorption 

spectroscopy. 
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APPENDIX A 

CALCULATIONS 
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# 

Title: NOM 
Date: 8/26/Q4 
Page 1 of 4 

Nomenclature and Dimensions 

C 

An = Cross-sectional area of sampling nozzle, sq. ft. 

Aj = Cross-sectional area of stack, sq. ft. 

= Proportion by volume of water vapor in the gas stream, dimensionless 

C = Effluent gas concentration as measured, dry basis, ppm/% 

Cgnj = Effluent gas concentration calibration corrected, dry basis, ppm/% 

C„ = Average of initial and final system calibration bias check responses for the 
upscale calibration gas, ppm/% 

C„,n = Actual concentration of the upscale calibration gas, ppm/% 

NO, = NOx concentration, ppm (manual method) 

C NO, = Nitrogen oxides concentration as NO2, pounds per dry standard cubic foot 
(Ib/dscf), manual method 

CQ = Average of initial and final system calibration bias check responses for the zero 
gas, ppm/% 

O2 = Effluent gas concentration oxygen corrected, ppm volume dry 

C^,b5 = Average THC concentration indicated by gas analyzer, wet basis, ppm 

Cp = Pitot tube coefficient, dimensionless 

Cj = Concentration of pollutant matter in stack gas - dry basis, grains per standard 
cubic foot (gr/dscf) 

C's = Concentration of pollutant matter in stack gas - dry basis, micrograms per 
normal cubic meter (/ig/m^) 

SO2 = Concentration of sulfur dioxide, ppm volume (manual method) 

CI3 = Amount of Cf in sample, milligrams per liter (mg/L) 

%C - Percent weight of carbon in fuel, dry basis 

Generic.app(LaserJet II)/NOM/sm 
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Title: NOM 
Date: mem 
Page 2 of 4 

%C0 = Percent of carbon monoxide by volume, dry basis 

%C02 = Percent of carbon dioxide by volume, dry basis 

Dn = Sampling nozzle diameter, in. 

F = Factor representing a ratio of the volume of dry gases generated to the calorific 
value of the fuel combusted, dry standard cubic feet per million Btu of heat 
input (dscf/10® Btu) 

GCV = Gross calorific value of the fuel on dry basis, Btu/lb 

%H = Percent weight of hydrogen in fuel, dry basis 

AH = Average pressure drop across the sampling meter flow orifice, inches of water 
(in. H2O) 

HHV = Higher heating value on an as-received basis, Btu/lb 

ISO = Percent of Isokinetic sampling rate, percent 

IFR = Incinerator feed rate, wet tons/h 

Lj = Maximum acceptable leakage rate for either a pretest leak check or for a leak 
check following a component change; equal to 0.020 cubic foot per minute or 
4% of the average sampling rate, whichever is less 

Mj = Dry molecular weight, Ib/lb-mole 

Mf = Fuel firing rate (measured coal to boiler), lb of coal per hour 

M„ = Total amount of pollutant matter collected, mg 

M'„ = Total amount of pollutant matter collected, micrograms (^g) 

Ms = Molecular weight of stack gas (wet basis), Ib/lb-mole 

MW = Molecular weight, Ib/lb-mole 

N = Normality of titrant, eq/liter 

%N = Percent weight of nitrogen in fuel, dry basis 

Generic.app(LaserJet n)/NOM/sm 
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Title: NOM 
Date: 8/26/94 
Page 3 of 4 

%N2 = Percent of nitrogen by volume, dry basis 

%02 = Percent of oxygen by voiume, dry basis 

AP = Velocity head of stack gas, in.H20 

Pbar = Barometric pressure, inches of mercury (in.Hg) 

Pj and Pf = Initial and final flask pressure, measured as vacuum, in.Hg 

Pj = Absolute stack gas pressure, in.Hg 

Pj^t = Static pressure of stack gas, in.H20 

P«d = Gas pressure at standard conditions, in.Hg (29.92 in.Hg) 

ppm = Parts per million 

pmr = Pollutant mass emission rate, pounds per hour (Ib/h) 

pmr' = Pollutant mass emission rate, pounds per million Btu of heat input (10^ Btu) 

pmr,oo = Pollutant mass emission rate, pounds per 100 pounds of feed (lb/100) 

p 
NOjj = Micrograms NOx, fig (manual method) 

QH = Total heat input, 10® Btu/h 

Qi = Volumetric flow rate - stack conditions, actual cubic feet per minute (acfin) 

Qsjtj = Volumetric flow rate - dry basis at standard conditions, dry standard cubic feet 
per minute (dscftn) 

%S = Percent weight of sulfur in fuel, dry basis 

Tj and Tf = Initial and final flask temperature, °F 

Tn, = Average temperature of dry gas meter, °R 

Tj = Average temperature of stack gas, °R 

T$td = Temperature at standard conditions, (528°R) 
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TiUe; NOM 
Date: 8/26/94 
Page 4 of 4 

V3 = Volume of aliquot titrated, milliliters (mL) 

Vf = Flask volume, mL 

V|c = Total volume of liquid collected in impingers and silica gel, mL 

Vn, = Volume of dry gas sampled at meter conditions, cu. ft. 

= Volume of dry gas sampled at standard conditions, cu. ft. 

= NO* sample volume, mL (manual method) 

Vj = Average stack gas velocity at stack conditions, feet per second (ft/s) 

Vj^ = Volume of sample collected, liters (L) 

Vjoin = Volume of sample solution, mL 

V, = Volume of titrant used, mL 

V^ = Volume of titrant used for blank, mL 

.= Volume of water vapor at standard conditions, scf 

Y = Dry gas meter calibration factor, dimensionless 

6 = Total sampling time, minutes 

NOTE: Standard conditions — 68°F and 29.92 in.Hg 
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1. 

Title; Flow 
Date: 8/26/94 
Page _L_of 2 

Example Calculations for Pollutant Emissions 

Volume ,of dry gas samples corrected to standard conditions. 
Note: Vn, must be corrected for leakage if any leakage rates exceed L 

V = 17.647 X V„ X Y 

MJ 
^bar 13.6 

T 

2. Volume of water vapor at standard conditions, 

V = 0.04707 X K 

3. Moisture content in stack gas, volume fraction. 

^ws = 
(V + V ) 

4. Dry molecular weight of stack gas. 

Afj = 0.44 X %CO^ + 0.32 x 7oO^ + 0.28 x (%N^ + %C6>) 

5. Molecular weight of stack gas. 

M, = M, X (1 - 5,,) . 18 X 5^, 

6. Stack velocity at stack conditions, ft/s. 

.= 85.49 X C X (avg /AP) X 
P, X 

7. Stack gas volumetric flow rate at stack conditions, acfm. 
Note: Aj = square feet. 

^ = 60 X 1^ X 4 

8. Dry stack gas volumetric flow rate at standard conditions, dscfm. 

fis., = 17.647 xfis^ ^^(1-fiws) 
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Correction Factors 

Title; Flow 

Page_2_ of 2 

17.647 = std 

std 

0.04707 = 
ft^ Hp vapor 

mL liquid , 

0.44 = molecular weight of CO2/IOO 

0.32 = molecular weight of Oj/lOO 

0.28 = molecular weight of Nj/lOO 

18 = molecular weight of water (HjO) 

85.49 -
ft 

second 

{iblib - moie){in.Hg) 1/2' 

CRUin.Hp) 

40 CFR 60, Appendix A, Method 2. 
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Pollutant Emission Rate. Ib/h 

Title: Pollutant (Ib/h) 
Date: 8/26/94 
Page 1 of 

la. Concentration in gr/dscf. Note: M„ in milligrams. 

q =0.01543 X 
'ra std 

lb. Concentration in microgram per cubic meter, /ig/m^. Note: M'„ in micrograms. 

tig 
Cj = 35.315 X 

V ni,m 

2a. Pollutant mass emission rate, Ib/h. Note: C^ in gr/dscf. 

C 
pmr = —X Q. X 60 

7000 

2b. Pollutant mass emission rate, Ib/h. Note: C'^ in /ig/m^. 

pmr = C/x (6.243 x 10'^^) x x 60 

Isokinetic sampling rate, %. 3. 

100 X T: X 
ISO = 

(0.002669 X V^^) + 
k m 

X Yx ^bar -
AH 

13.6 

60xex\^xP, xyl„ 

0.01543 

35.315 

7000 

Correction Factors 

grains per milligram (gr/mg) 

cubic feet/cubic meter 

grains per pound (gr/lb) 

6.243 X 10-^1 = ( lb m 
453.6x 10' /ig^ * ̂ '35.315 ft' 

0.002669* (in.Hgl (ft^l 
(mL) (°R) 

* 40 CFR 60, Appendix A, Method 5. 
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Shavv" 
iShawE&l,lna 

validated S/3/S4 

EMISSION TEST REPORT 

FIELD DATA 

Plant: Clean Harbors 
Sampling location: Stack 

Test time (start-stop): 0900-1003 

Sample type: Partic./Hg 
Bar. press. (In. Hg): 29.68 

Static press. (In. H20): 0.33 
Filter number(s): 027007 

Stack dla. or width (In.): 8.00 
PItot tube coeff.: 0.84 

Total H20 collected (ml): 21.1 
% 02 by volume (dry): 21.0 

Date: 8/26/03 
Run number CH-1 . 

Volume correction (cu. ft.): 
Meter calibration factor 0.991 

Data Interval (min.): 7.5 
Nozzle dla. (In.): 0.255 

Stack length (If rectangular) (In.): 
Number of traverse points: 8 

% C02 by volume (dry): 0.0 
% CO by volume (dry): 

Sample Gas meter Velocity Orifice drop 
time reading head actual . Stack Dry gas meter 

(min) (cu. ft) AP AH Temp. temp. CF) 
Start 0.0 Initial: 918.606 | (in. H20) (in. H20) m inlet outlet 

'• •• •' / 0.380 1.73 98 79 77 
0.470 2.15 96 80 78 
0.570 2.60 97 83 79 

. •' • • • 0.530 2.44 97 88 81 
0.300 1.39 96 93 82 
0.390 1.81 97 94 84 
0.510 2.37 97 96 85 
0.480 2.24 97 98 86 

Stop 60.0 Final: . 965.658 

60.0 47.052 0.454 2.09 97 89 82 
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vandated 8^/94 

Shav^" 
Shaw E& I, Ina 

Plant; Clean Harbors 
Sampling location: Stack 

Test time (start-stop): 1043-1145 

EMISSION TEST REPORT 

FIELD DATA 

Date: 8/26/03 
Run number: CH-2 

Sample type: Partic./Hg Volume correction (cu. ft.): 
Bar. press, (in. Hg): 29.68 Meter calibration factor 0.991 

Static press, (in. H20): 0.31 Data interval (min.): 7.5 
Filter number(s): 027014 Nozzle dia. (in ): 0.255 

Stack dia. or widtti (in.): 8.00 Stack lengtti (if rectangular) (in.): 0.00 
Pitot tube coeff.: 0.84 Number of traverse points: 8 

Total H20 collected (ml); 21.7 % C02 by volume (dry): 0.0 
% 02 by volume (dry): 21.0 % CO by volume (dry): 

Sample Gas meter Velocity Orifice drop 
time reading head actual Stack Dry gas meter 

(min) (cu. ft.) AP AH Temp. temp. CF) 
Start 0.0 Initial: 965.955 | (in. H20) (in. H20) CF) inlet outlet 

0.370 1.72 96 91 89 
0.420 1.95 97 92 88 
0.520 2.42 98 94 89 
0.450 2.10 98 97 90 
0.320 1.50 96 99 91 
0.410 1.93 97 100 91 
0.490 2.30 98 101 92 
0.460 2.16 98 102 93 

Stop 60.0 Final: 1012.108 

60.0 46.153 0.430 2.01 97 . 97 . 90 

Q3 
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validated 6/3/94 

Shamr-
Shaw E& i, Ihd 

EMISSION TEST REPORT 

FIELD DATA 

Plant Clean Harbors Date: 8/26/03 
Sampling location: Stack Run number: CH-3 

Test time (start-stop): 1250-1351 

Sample type: ParticTHg Volume correction (cu. ft.): 
Bar. press, (in. Hg): 29.62 Meter calibration factor: 0.991 

Static press, (in. H20): 0.33 Data interval (min.): 7.5 
Fitternumber(s): 027015 Nozzle dia. (in ): 0.255 

Stack dia. or width (in.): 8.00 Stack length (if rectangular) (in ): 0.00 
Pitot tut)e coeff.: 0.84 Nurnber of traverse points: 8 

Total H20 collected (ml): 23.9 % C02 by volume (dry): 0.0 
% 02 by volume (dry): 21.0, % CO by volume (dry): 

Sample Gas meter Velocity Orifice drop 
time reading tiead actual Stack Dry gas meter 

(min) (cu. ft.) AP AH Temp. temp. (T) 
Start 0.0 Initial: 12.538 [_ (in. H20) (in. H20) CP) inlet outlet 

0.330 1.54 98 94 92 
0.420 1.96 99 95 92 
0.540 2.52 99 97 93 
0.460 2.15 100 100 94 
0.360 1.69 100 103 95 • •••••••• ';•:• 0.420 1.98 100 104 95 
0.470 2.22 100 105 96 
0.480 2.27 100 107 97 

Stop 60.0 ' Final: 59,488 

60.0 46.950 0.435 2.04 100 101 94 
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Shaw^ 
ShaW E& I, Inc. 

Plant; Clean Harbors 
Sampling location: Stack 

EMISSION TEST REPORT 

TEST RESULTS 

Test date(s): 

0 

NP 

Y 

On 

Cp 

AH 

Vm 

Tm 

Net time of test (min) 

Number of sampling points 

Meter calibration factor 

Sampling nosle diameter (in) 

Pilot tube coefficient 

Average orifice pressure drop (in. H20) 

Volume of dry gas sampled 47.052 
at meter conditions (cu. ft.) 

Average gas meter temperature ("Fj 85.2 

Vmstd Volume of dry gas sampled 45.028 
at standard conditions (scf) 

Vic Total H20 collected in impingers 
and silica gel (ml) 

Vwstd Volume of water vapor at 
standard conditions (scf) 

Bws Percent moisture by volume, as measured .. 
Percent moisture by volume, at saturation ... 
Percent moisture value used in calculations . 

Fmd Mole fraction of dry gas 

%C02 Percent C02 by volume (dry) 

%02 Percent 02 by volume (dry) 

%CO Percent CO by volume (dry) 

%N2 Percent N2 by volume (dry) 

Md Molecular weight - dry stack gas 

Ms Molecular weight - stack gas 

Pbar Barometric pressure (in. Hg) 

Psi Static pressure of stack gas (in. H20) 

Ps Stack pressure - absolute (in. Hg) 

Average stack gas temperature (°F) 

21.1 

0.993 

Ts 

Vh 

Vs 

As 

Qs 

Qsstd 

ISO 

Average stack gas velocity (feet/sec.). 

Stack area (sq. in.) 

Actual stack flow rate (acfrn) 

Stack flow rate - dry (scfm) 

Percent isokinetic 

93.7 97.4 

43.481 43.849 

21.7 

1.021 

23.9 

1.125 

validated 8/3/S4 

8/26/03 8/26/03 8/26/03 

Run Numbers 3-Run 
CH-1 CH-2 CH-3 AVERAGE 

60.0 60.0 60.0 

8 8 8 

0.991 0.991 0.991 

0.255 0.255 0.255 

0.84 0.84 0.84 

2.09 2.01 2.04 2.0 

47.052 46.153 46.950 46.72 

92.1 

44.12 

22.2 

1.05 

2.16 2.30 2.50 2.32 
5.92 5.99 6.42 6.11 
2.16 2.30 2.50 2.32 

0.978 0.977 0.975 0.977 

0.0 0.0 0.0 0.0 

21.0 21.0 21.0 21.0 

0.0 0.0 0.0 0.0 

79.0 79.0 ' 79.0 79.0 

28.84 28.84 28.84 28.84 

28.61 28.59 28.57 28.59 

29.68 29.68 29.62 29.66 

0.33 0.31 0.33 0.32 

29.70 29.70 29.64 29.68 

96.9 97.3 99.5 97.9 

0.6705 0.6541 0.6578 0.6608 

38.98 38.05 38.39 38.47 

50.3 50.3 50.3 50.3 

816 797 804 806 

752 732 733 739 

98.2 97.4 98.1 97.9 
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Shavr 
ShkWEi&ljIrtG. 

valklalad snm 

Plant; Clean Harbors 
Sampling location: Stack 

EMISSION TEST REPORT 

TEST RESULTS 

Test date(s): 8/26/03 8/26/03 8/26/03 

Run Numbers 3-Run 
CH-1 CH-2 CH-3 AVERAGE 

Mass of pollutant 1.6 0.8 0.3 
If below detection limits, replace 0 with 1. 0 0 0 

Mn Filterable particulate Mass mg 1.6 0.8 0.3 

Cs Concentration gr/dscf 5.483E-04 2.839E-04 1.056E-04 3.126E-04 

Pmr Emission rate Ib/h 3.534E-03 1.782E-03 6.633E-04 1.993E-03 

Mass of pollutant _ 1.59 5.79 2.75 
If below detection limits, replace 0 with 1. 0 0 0 

Mn Mercury Mass pg 1.59 5.79 2.75 

Cs Concentration pg/m3 1.247E+00 4.703E+00 2.215E+00 2.721 E+00 

Pmr Emission rate Ib/h 3.512E-06 1.290E-05 6.081 E-06 7.497E-06 
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Skaoft VELOCITY REPORT 
Validated 05/02/2002 

SHaw E& 1, Inc. FIELD DATA 

Plant: Clean Harbors Date: 8/26/03 
Sampling location: Stack Run number V-4 

Bar. press. (In. Hg): 2i9.62 Test time (start-stop): 1354 
Static press, (in. H20): 0.34 Number of traverse points: 8 

Stack dia. or width (in.): 8.000 Moisture (%): 2.50 
Stack length (if rectangular) (in.): % C02 by volume (dry): 0.0 

Pitot tube coeff.: 0.84 % 02 by volume (dry): 21.0 

Velocity 
Traverse Pt head Stack 

No. AP Temp. 
(in. H20) (•F) 

1 0.320 104 
2 0.400 104 
3 0,490 103 
4 0.440 102 
5 0.310 102 
6 0.360 102 
7 0.480 101 
8 0.440 101 

0.405 102 

Vel4 A-14 
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Shavr 
Shaw E & I, Inc. 

Plant; Clean Harbors 
ampling location: Stack 

VELOCITY REPORT 

TEST RESULTS 

Test date(s): 8/26/03 

V-4 

NP Number of sampling points 8 

Op Pitot tube coefficient 0.84 

Bws Percent moisture by volume, as measured 2.50 
Percent moisture by volume, at saturation 7.00 
Percent moisture by volume, in calculations 2.50 

Fmd Mole fraction of dry gas 0.975 

%C02 Percent C02 by volume (dry) 0.0 

%02 Percent 02 by volume (dry) 21.0 

%N2 Percent N2 by volume (dry) 79.0 

Md Molecular weigfit - dry stack gas 28.84 

Ms Molecular weight - stack gas 28.57 

Pbar Barometric pressure (in. Hg) 29.62 

Psi Static pressure of stack gas (in. H20) 0.34 

Ps Stack pressure - absolute (in. Hg) 29.65 

Ts Average stack gas temperature (*F) 102 

Vh Average square root of velocity head (in. H20) 0.6343 

Vs Average stack gas velocity (feet/sec.) 37.117 

As Stack area (sq. in.) 50.27 

Stack area (sq. ft.) 0.35 

Qs Actual stack flow rate (acfm) 777 

Qsstd Stack flow rate - dry (scfm) 705 

Validated 05/02/2002 

Run Numbers i-Run 
Average 

2.50 
7.00 
2.50 

0.975 

0.0 

21.0 

79.0 

28.84 

28.57 

29.62 

0.34 

29.65 

102 

0.6343 

37.117 

777 

705 

VeW A-15 pages 8/28/03.15:49 



APPENDIX B 

SAMPLING DATA 

# 
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a Shaw The Shaw Group Inc. 

FIELD AUDIT REPORT: DRY GAS METER BY CRITICAL ORIFICE 

Date: Client: C/ectt, Tbt-fcusy-'S 
Barometric Pressure (?,„.): ^ in.Hg Meter Box No.: - 10 • 

Orifice No.: 1 ^ Pretest Y: I AH@ |I9S^ in.H,0 

Orifice K Factor: ^ ,0^ i Auditor: Q . K^<2,S'g.-

Orifice 
Manometer 

Reading 
(AH), in.Hp 

Dry Gas 
Meter 

Reading 
(V/V,), fP 

Temperatures (°F) 

Duration 
of Run 

(a), min. 

Orifice 
Manometer 

Reading 
(AH), in.Hp 

Dry Gas 
Meter 

Reading 
(V/V,), fP 

Ambient Dry Gas Meter 
Duration 
of Run 

(a), min. 

Orifice 
Manometer 

Reading 
(AH), in.Hp 

Dry Gas 
Meter 

Reading 
(V/V,), fP 

Ambient 
Cryrj 

Average 
(TJ 

Inlet 
(TAf) 

Outlet 
(ToAof) 

Average 
(TJ 

Duration 
of Run 

(a), min. 

0 r\ 54 ?4 ss 
J. ' ^lg,o 24 ?4 2^ l^6o 

Diy Gas Meter 
(vj,fe 

Audit, 
Y 

Y Deviation, 
% 

Audit AH@, 
in.H,0 

AH@ Deviation, 
in.H20 

II.O i-H (7.0/ 

- AM13.6) ^^3 

(T; - 460) 

|3>5^ 
12O3(0)(/O(P,J 

(T; + 460)'^ 

r^yLH 

fl' 

Audit Y- y deviation = Audit Y - Pretest Y 
Pretest Y 

X 100 -0.IZ 

AudU AH® - (0.0317XiH)(/',J(r, » 460) 
I" CJCw * 4H/13.6) -1% in. H.p 

Audit Y must be in the range, pretest Y ±0.05 Y. 
Audit AH@ must be in the range pretest AH@ ±0.15 in.HjO. 

B-2 
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Shaw The Shaw Group Inc. 

DIGITAL INDICATOR AUDIT DATA SHEET 

Indicator No.: 1 O 
Client: CJeGi^ A-\a<riporS 
Date: ' • OS 

Project No.: 
Operator: ^ 

Test Point No. 
Equivalent Temperature 

(op) 
Digital Indicator Temperature 

(°F) % Difference 

1 1 0.22-
2 [bo |Ci2_ 

3 OGO 03 0 
4 3oo l>o3> C39 

Percent difference must be less than or equal to 0.5%. 

Percent difference: 

CDigital indicator temperature - equivalent temperaturelClOO) 
(Equivalent temperature + 460) 

M:\FRMWIGmPIC.WPD 

B-3 



ohaw The Shaw Group Inc. 

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

Plant: CleOM Date: 
Sampling location: 

Inside of far wall to outside of nipple: a 

Inside of near wall to outside of nipple (nipple length): 

Stack inside diameter (i.d.) , inches: 

Distance down^eam from flow disturbance (Distance B): 
3 0-: inches/equivalent diameter = dd 

Dist^ce upstream from flow disturbance (Distance A): 
inches/equivalent diameter = ^dd 

Calculated by: "3". 
i^^tSIMAMCC 

HCASUMMfaT 
r- Sin 

otsruMiMCt 

SCHEMATIC OF SAMPLING LOCATION 

Traverse 
Point No. 

Fraction of 
Stack i.d. 

Stack 
i.d. 

Product of Columns 2 & 3 
(to nearest Va in.)* 

Nipple 
Length (in.) 

Traverse Point Location 
From Outside of Nipple 
(Sum of Columns 4 & 5) 

\ 
2 CL 
3 G 
u vj \J -7^2. 

• The first and last points must be no closer than 1 in. from the stack wall for stack diameters >24 in. or no closer 
than 0.5 in. from the stack wall for stack diametersin. 

M.\FKM\TRAVCm.'W?Dvsm J»nu»ry 27. 2003 
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.a Shaw The Shaw Group Inc. Emission Testing Field Data Sheet 

Plant and City 
CI<?QV\ ClxA-\ 

Date Sampling.Location Smple le Type RunNumber 

Operator(s) Bar. Press. (in.Hg) 
Static Press. 

. (in.H;0) 

IZS 

Amb. 
Temp. 

J Filter Number(s) 

Nozzle 

Probe Length and Type Dia. (in.) Number 

2 

Moisture 
(%) 

Meter 
Box No. 

Frk 
Meter AH@ 

Meter Cal. 
Factor (Y) 

K 
Factor 

I U.KA 

Probe Heat 
Box 
Heat 

m. 
Therm, 

No. 

5E1^ 
Pitot 
No. 

Imp. 
Therm. No. 

Gas Bag Pump 
No. 

Gas Bag 
Sys. Leak 

Check 

Train,Leak Check 
. (initial) 

in^ g cfm 

OS 

Train Leak Check 
(final) 

in.Hg 

H: 
cfm 

Pitot Leak 
Check 

Inititd Final 

Traverse 
Point No. 

Sampling 
Time 
(min.) 

Clock Time 
(24-h) 

sM; 
Gas Meter Reading 

(Vm), 
Velocity 

Head* (AP), 
in.HjO 

Orifice Pressure 
Differential 

(AH), in.HjO 

Desired Actual m 
Stack 

s] ft 
Temperature (°F) 

Dry Gas Meter 
Inletj^Tmi) Omlet (Tmo) 

Sample 
Box Probe Resin 

Im-
pinger 

Pump Vac, Gas Bag 
Sample Data 

a T1 TtL 7tr-Mm •d U-/£ ZLS Ippl J2U & ± s rr 
7 3^ 3ZE 

% w 3 C? UL k i i (f 

SL 
ME 

'iC i w •m m At-
1. z if U2 iZ ZL 

' ' 'c ^ ± u it f r 

A tCA-3 ZL ait lA All 2L 

* Record pressure differentials to 2 significant figures, e.g., 0.015, 0.88,1,2, etc. Comments: O,"'''.'. 0^/^! 

M;\frr 'auFldi: 



Shaw The Shaw Group Inc. 

PARTICULATE/MERCURY SAMPLE RECOVERY DATA SHEET 

Plant 

Sample location 

Run No. C — 1 

FilterNo(s). 0 0 Ol 

_ Sample date _ 

_ Recovery date 

_ Recovered by 

Impingers 

Contents 

Final wt/vol 

Initial wt/vol 

Net gain 

MOISTURE 

1st 2nd 

4% KMnO,/10% HjSO, 

rrVTy g iu.i 
6 Joz.'i 
g o.( 

3rd 

Empty 

g g 

g ^7?v7 g 
g g 

4th 

Silica gel 

iN.r 

Description of impinger water jLuA-jUe^ 

11 

g 

g 

Total moisture ;zw>r 
•SAMPT.F 

Filter container number(s) 

Description of particulate on filter </ 1X« 
Sealed 

VLk 
tern 

Acetone probe rinse 

KMn04 solution and I^O rinse 

8N HCl and HjO rinses 

Samples stored and locked 

Remarks 

Sample solution/rinse 
container numbers 

mzK 
tpn/t 
6,P5PA 

Sealed/liquid 
level marked 

M :\FRMM» ART-HCL. WPD\sm August 2S. 2003 
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Shaw The Shaw Group Inc. Emission Testing Field Data Sheet 

Plant and Date 

ESH riiAifA 
Sampling Location Sam ample Type mn Run Number 

Operator(s) Bar. Press. (in.Hg) 

13M 

Static Press. 
(in.HjO) 

Amb. 
Temp. 

(°F) Filter Number(s) Probe Length and Type 

Nozzle 

Dia. (in.) Number 

SOS ML 7MK 
Moisture Meter 

Box No. Meter AH@ m 
Meter Cal. 
Factor (Y) 

TEL 
K 

Factor 

EM 
Probe Heat 

/ Tc 

Box 
Heat Therm. 

No. 
Pitot 
No. 

Imp. 
Therm. No. 

Gas Bag Pump 
No. 

Gas Bag 
Sys, Leak 

Check 

Train Leak Check 
(initial) 

in.Hg 

2i 
cfm 

Train Leak Check 
(final) 

Pitot Leak 
Check 

in.Hg cfm Initi^ Final 

IM; 2^ 7UW? EM: 

Traverse 
•Pqint No. 

Sampling 
Time 
(min.) 

Clock Time 
(24-h) 

JML 

Gas Meter Reading 

(Vtn), ft^ —» 

Velocity 
Head* (AP), 

in.HjQ 

Orifice Pressure 
Differential 

(AH), in.HjO 

Desired Actual 

Temperature (°F) 

Dry Gas Meter 
Inlet (Tmi) Outlet (Tmo) 

TT ii 
Sample 

Box Probe Resin 
Im-

pinger 
Pump Vac. 

(ir^Hg) 
Gas Bag 

Sample Data 

I 
32LA 

J. 3SL m t cn_ 
m 
i£ 

75" 

2. 
2L i 

Kd 
2(j JTW Lljl 

I rr 

lO 

!S-T,S-
XTzc ST 

Q 

¥ 
%-

1 mtiz 
-2 TIW iil kO. ± 

* Record pressure differentials to 2 significanVfigures, e.g., 0.015,0.88, 1.2, etc. Comments: 

2400 
MSfi TatpFIH. -m 



Shaw^ The Shaw Group Inc. 

PARTICULATE/MERCURY SAMPLE RECOVERY DATA SHEET 

Plant 

Sample location _ . 

Run No. '- Z-
FilterNo(s). 0ir)0\^ 

Sample date _ 

Recovery date 

Recovered by 

flx-iiiii 

W 
Impingers 

Contents 

Final wt/vol 

Initial v^T/vol 

Net gain 

MOISTURE 

1st 2nd 

_4% BCMnO/lOr. H^SG^ 

r? / .5 g _U2A. 
c,.o g 

g 

g 

g 

3rd 

Empty 

T)f.O g 
(.7- g 

Description of impinger water 

4th 

Silica gel 

7.rft/ g 
P/? g 

Total moisture Z/.7 
RECOVERED SAMPT.F 

Filter container number(s) Sealed 

Description of particulate on filter U 

Sample solution/rinse 
container numbers 

Acetone probe rinse 

KMnP4 solution and HjO rinse , 

8N HCl and HjO rinses 

Samples stored and locked 

Remarks 

Sealed/liquid 
level marked 

M;\FRM\PART-HCL.WPD\sm August 25, 2003 
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SSiaw-m Shaw Group Inc. Emission Testing Field Data Sheet 

Plant and City Date Sampling Location 
fgrf 

S^ple Type Run Number 
AQ.^t-ior< 

Operator(s) Bar. Press. (in.Hg) 

32S 
Static Press. 

(in.HjO) 

Amb. 
Temp. 
(°F) Filter Number(s) 

Nozzle 

Probe Length and Type Dia. (in.) Number 

IX ..I& f/ w fC-/0 

Moisture 
(%) 

Meter 
Box No. Meter AH@ 

Meter Cai. 
Factor (Y) 

K 
Factor 

Probe Heat 
(! a 

Box 
Heat 
(°F) 

Therm. 
No. 

Pilot 
No. 

Imp. 
Therm. No. 

Gas Bag Pump 
No. 

Gas Bag 
Sys. Leak 

Check 

Train Leak Check 
. (initial) 

m.Hg chn 
h -

Train Leak Check 
(final) 

Pitot Leak 
Check 

m.Hg cfin Initial Final 

mE lU. 6 h'V aw3 

Traverse 
Point No. 

Sampling 
Time 
(min.) 

Clock Time 
(24-h) 

Ppii 
TV 

0 1AS£: JL. 

Gas Meter Reading Velocity 
Head* (AP), 

in.H;Q 

Orifice Pressure 
Differential 

(AH), in.HjO 
Desired Actual 

f 
Stack 

"s] 

Temperature (°F) 

Dry Gas Meter 
Inlet (Tmi) Outlet (Tmo) 

Sample 
Box Probe Resin 

Im-
P'ngg*-

Pump Vac, Gas Bag 
Sample Data 

u. rL2. 3 iiL / 
•j- _IL as 

E 
•7a 

EL 
7W ESS 

2S^ 
ai 1 

M: •j ZI 
w 
vb M ^1 1 , C mz f mE a£ i a ¥ 3 

_L ss: JLL 
L22 

0^ A*;"? s: 

• Record pressure differentials to 2 significant' figures, e.g., 0.015,0.88,1.2, etc. Comments: 

M:\fh '(it«FMr 



Shaw^ The Shaw Group Inc. 

PARTICULATE/MERCURY SAMPLE RECOVERY DATA SHEET 

Plant 

Sample location ^ 

Run No. CM ^ h 

Filter No(s). 0 l-H 0 U 

Sample date _ 

Recovery date 

Recovered by 

HUM 
nU(Qi 

Impingers 

Contents 

Final wt/vol 

Initial wt/vol 

Net gain 

MOISTURE 

1st 2nd 

4% KMnO^/10% HjSO, 

_ g g 

1,3 s 
4ZJ. (for.i 

g 

3rd 

Empty 

rCi.r g 
St 13 i 

hA 8 
Description of impinger water 

4th 

Silica gel 

fri.z g 
Nt A g 

g 

Total moisture MA 
RECOVERED SAMPI.E 

^{^3 iT j? Sealed 
Description of particulate on filter t/ 

Filter container number(s) 

Sample solution/rinse 
container numbers 

Acetone probe rinse 

KMn04 solution and H^O rinse . 

8N HCl and HjO rinses 

Samples stored and locked 

Remarks 

i Htii, 

Sealed/liquid 
level marked 

M:\FRMy'ART-HCL.WPD\sm August 25, 2003 
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SHAW PN: 

Shaw The Shaw Group Inc. 

GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant and City Cimu C/nfl 
Sampling Location 

Run No. r,Ps-^ 

Date 

Clock Time 

Operator 00 J AI 

Barometric Pressure, in.Hg Static Pressure, in.HjO "V" OiSM 

Manometer Size (9^ 10 Pitot Tube, Cp 

Stack Dimension, in. Diameter or Side 1 ^ Side 2 

COjVo OjV. Molecular wt.. Dry 

Wet Bulb 

Pitot No. Co 4 
Dry Bulb 

_ Thermocouple No. 4^/ ̂  

Moisture, % 

FIELD DATA CALCULATIONS 

TRAVERSE 
POINT 

NUMBER 

VELOCITY 
HEAD, APg 

fin.H,0) 
STACK TEMP. 

(°F) 

4^ 1 loq 
.^O lot4 
.m o3 

</ .Lf4 Z)X 
/ Il>f oZ 

."Si. {QZ 
/<&\ 

,M-U. 

•., • 1 L;. 

Ms=( )*(1- 100 ) + 18( 100 ) 

M,= 

•F = •R = CF + 460) 

P» = Pb*'i3T=( ) + 13.6 

(AP^ 

in.Hg 

Avg" 

V =8S.49xCpx (AP ) 

= 85.49 x( 

/T-R \ 'A 

Avg P^M; 

)x( 

A.= 

ft/s 

-2 

's(d 

X 17.647 X 

dscfm 

I" 

x60 

''s I \ 
= Q^x 17,647x:f5 

•R *(1- 100 ) 

M:\FRM\GASVELOC. ITY\sm 
B-11 
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APPENDIX C 

ANALYTICAL DATA 

M:\DJONES\DOCS\Osterhout\COMPTEST Clean Harbors.doc/dj 
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Shavv' 
S>i3iW E & l, Iric^ validated 4/14/95 

Method 5 Sample Analytical Data 
Acetone Rinses and Filters 

Plant-

Sample Location(s); 

Clean Harbors 

Outlet 

Run No.: 

Relative Humidity < 50%: 

CH-1 

Yes 

Liquid level at mark and/or 
Sample Type Sample Identifiable container sealed 

Acetone Yes Yes 
Filter Yes Yes 

Acetone Sample Container No.: 6831A Density of Acetone: 0.7899 g/ml (pa) 
Volume of Acetone 150 ml(Va) 

Date and time of wt : 6/29/03 630 am Beaka Gross wt. 109.3338 g 
Date and time of wt.: 6/29A33 230 pm Beaka Gross wt. 109.3336 g 

Average Gross wt. 109.3337 g 
Acetone blank value, (Ca) mg/g: 0.002 Beaka Tae wt. 109.3320 g 
Ac^one Blank wt., mg = Va x pa x Ca less Acetone Blank wt. 0.2 mg 

Net wt. particulate in ac^one fraction 1.5 mg 

Note: In no case shall a blank residue greata^ than 0.01 mg/g be subtracted from the sample wa'ght 

Filta Sample Containa No;: 6831B FiltaNo.: 27007 
Date and time of wt.: 8/29/03 630 am Filta Gross wL: 0.3139 g 
Date and time of wt.: 6/29/03 230 pm Filta Gross wt.: 0.3140 g 

Average Gross wt.: 
Filter Tare wt.: 

Net wt. particulate on filter: 

0.3140 g 
0.3139 g 

0.0 mg 

Total wt. of filterabte particulate: 1.6 mg 

Note: Constant weight is defined as a difference of less than 0.5 mg or 1 % of sample wt., 
whichever is greater, between two consecutive weighings at least 6 hours apart. 

Remarks: 

Signature of Analyst: 

Signature of Reviewer: 

Date: - f/i./'J 

Date: j? 

Clean harbors 090203 9/2/03,7:25 AM 
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SHaStf 
$haw jc & I, Inc. validated 4/14/95 

Method 5 Sample Analytical Data 
Acetone Rinses and Filters 

Plant: 

Sample Location(s): 

Clean Harbors 

OuOet 

Run No.: 

Relative Humidity < 50%: 

CH-2 

Yes 

Sample Type Sample Identifiable 
Liquid level at mark and/or 

container sealed 

Acetone Yes Yes 
Filter Yes Yes 

Ac^one Sarnple Container No.: 6833A Density of Acetone: 

Date and time of wt. 
8/29A)3 630 am 
8/29/03 230 pm 

Ac^ne blank value. (Ca) mg/g: 
Acetone Blank wt., mg = Va x pa x Ca 

0.002 

Volume of Acetone 
Beaker Gross wt 
Beaker Gross wt. 

Average Gross vrt. 
Beaker Tare wt. 

less Acetone Blank wt. 
Net wt. particulate in acetone fraction 

0.7899 gMil(pa) 
125 ml(Va) 

109.5598 g 
109.5596 g 
109.5597 g 
109.5588 g 

0.2 mg 
0.7 mg 

Note: In no case shall a blank residue greater than 0.01 mg/g be subtracted from the sample weight. 

Filter Sample Container No.: 6833B Filter No.: 27014 
Date and time of wt.: 8/29/03 630 am Filter Gross wt.: 0.3098 g 
Date arrd time of wL; 8/29/03 230 pm Filter Gross wt.: 0.3098 g 

Average Gross wt.: 
Filter Tare wt:_ 

Net wt. particulate on filter: 

0.3098 g 
0.3097 g 

0.1 mg 

Total wt of filterable particulate: 0.8 mg 

. Note: Constant weight is defined as a difference of less than 0.5 mg or 1 % of sample wt., 
whichever Is greater, between two consecutive w^hings at least 6 hours apart. 

Remarks: 

Signature of Analyst: 

Signature of Reviewer: 

Date: 

Date; / y— 

Clean harbors 090203 9/2/03,7:25 AM 
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Shaw E & I, Inc. 

Plant: 

Sample Location(s): 

validated 4/14/9S 

Method 5 Sample Analytical Data 
Acetone Rinses and Filters 

Clean Harbors 
Outlet 

Run No.: CH.3 

Relative Humidity < 50%: Yes 

Liquid level at mark and/or 
Sample Type Sample Identifiable container sealed 

Acetone Yes Yes 
Filter Yes Yes 

Acetone Sample Container No.: 6835A Density of Acetone: 0.7899 g/ml(pa) 
Volume of Acetone: 150 ml(Va) 

Date and time of wt.: 8/29^3 630 am Seaker Gross wt.: 103.9809 g 
Date and time of wt.: 8/29/03 230 pm Beaker Gross wt.: 103.9811 g 

Average Gross wt.: 103.9810 g 
Acetone blank value, (Ca) mg/g: 0.002 Beaker Tare wt.: 103.9806 g 
Acetone Blank wt , mg = Va x pa x Ca less Ac^one Blank wt.: 0.2 mg 

Net wt. particulate in acetone fraction: 0.2 mg 

Note: In no case shall a blank residue greater than 0.01 mg/g tie subtracted from the sample weight. 

Filtw Sample Container No.: 68358 Filter No.: 27015 
Date and time of wt.: 8/29/03 630 am Filter Gross wt.: 0.3104 g 
Date and time of wt.: 8/29/D3 230 pm Filter Gross wt.: 0.3104 g 

Average Gross wt.: 0.3104 g 
Filter Tare wt: 0.3103 g 

Net wt. particulate on filter . 0.1 mg 

Total wt. of filterable particulate: 0.3 mg 

Note: Constant weight is defined as a difference of less than 0.5 mg or 1 % of sample wt., 
whichever is greatfer, between two consecutive weighings at least 6 hours apart. 

Remarks: 

Sigr»ture of Analyst: 

Signature of Reviewer: 

Date: 

Pater / 

Clean harbors 090203 9/2/03,7:25 AM 
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Shawv 
Shaw E A I, Inc. 

Plant: 

Sample Location(s): 

validated 4/14/95 

Method 5 Blank Analytical Data 
Acetone Rinses and Filters 

Clean Harbors 

Outlet 

Run No.; 

Relative Humidity < 50%: 

Blank 

Yes 

Liquid level at mark and/of 
Blank Type Sample Identifiable container sealed 

Acetone Yes Yes 
Filter Yes Yes 

Acetone Blank Container No.: 6837A Density of Acetone 0.7899 gfttil(pa) 
Volume of Acetone 150 ml(Va) 

Date and time of wt: 6/29/03 630 am Beaker Gross wt. 109.1518 g 
Date and time of wt.: 8/29/03 230 pm Beaker Gross wt. 109.1518 g 

Average Gross wt. 109.1518 g 
Beaker Tare wt. 109.1516 g 

Acetone Blank value, Ca, mg/g = ma / Va / pa Blank Net wL 0.2 mg (ma) 
Acetone Blank Value 0.002 mg/g (Ca) 

Blank value used for calcul^ns 0.002 mg/g 

Note: In no case shall a blank residue greater than 0.01 mg/g be subtracted from the sample vreight. 

FiHer Blank Container No.: 6837B Filter No.: 27012 
Date and time of wt.: 8/29/03 630 am Filter Gross wt.: 0.3110 g 
Date and time of wt.: 8/29/03 230 pm Filter Gross wt.: 0.3109 g 

Average Gross wt.: 0.3110 g 
Filter Tare wt.: 0.3108 g 

Filter Blank Difference: 0.1 mg 

Note: Differenoe between filter blank and tare wts. should be less than ± 5 mg or ± 2% of sample wts., 
whichever is greater. 

Note: Constant weight is defined as a difference of less than 0.5 rpg or 1 % of sample wt., 
wtiichever is greater, between two consecutive weighings at least 6 hours apart. 

Remarks: 

Signature of Analyst 

Signature of Reviewer 
f/7./ns 

Date: t/p j 

Clean harbors 090203 9/2/03,7:25 AM 
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• S8P-16-03 il:|8 From-CAS-RochBStar 

Columbia 
Analytical 
Services'"'' 

1 Mustard St.,Suite 250 
Rochester, NY 14609 

+2885380 T-505 p.001/008 F-483 

Date; September 16.^003 
Muaiber o£ pacres; f 

To; Parom; 

Mr. Dave Osterhouc Michael Perrv 
Shaw EnvironmehCal 

1 11499 Chester Rd. 
[• Cncirinaciron, OH 45246 

Phone: 513-732-4897 Phone; <S85i 288-5380 

Pax; si3-y32-^^oy PaX: (SS5) 288-8475 

CC: 

RUSH REPORT 

Submiselcan #: R2318258 
Project Reference: CLEAN HARBOR 

IMPORTANT NOTICE: 

The documents accompanying this transmission may contain information which is legally privilagcd and/or confidential 
The information is intended only far the use of the inivindual or entity named above. - If you are not the intended 
recipient, or the person r^ponsible for delivering it to the intended recipient, you arc hereby notified that any 
disclosure, copying, distributing, or use of any information contained in this transmission is strictly PROHIBITED 
If you have received this transmission in error, please iancdiately notify us by telephone and mail the original 
transmission to us. Thank you for your cooperation and assistance. 
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Sap-IMS ll:ig frpp-as-Spphester „„5j„ j.5,5 p 

gniaHMBlA AKALYTICAI. SSRVICBS 

ReparCed: 09/16/03 

Shaw Environmental 
project Rofarence:CLEAN HARBOR 
Client Sample ID i683lA/6831B: RUN CH-1 

Data Sampled : OS/26/03 Order 669006 Sanple Matrix: AIR 
Data Raceivad: 09/03/03 Sulsnission #: R231S258 

DATE ANALYTICAL 
-ANALYTE. PQL RESULT DNITS ANALYZED DILUTION 

METALS 
MERCURY 0.200 0.0900 DG 09/12/03 0.100 

C-7 



Sap-I6-03 11:19 Fron-CAS-Rochastar +2885380 T-505 P.003/009 F-483 

COLTIMBIA AKA1.YTICAI. SERVICSS 

Reported; 09/16/03 

Shaw Environmental 
Project Reference:CLEAK HARBOR 
Client Sajopla ID ;6B32A: RON CH-1 

Pate sampled : 08/26/03 
Date Racaivedl: 09/03/03 

Order #; 659007 
Snbmlasion #: R23ia258 

Sas^le Matri3E:AIR 

ANALYTE PQL RESULT UNITS 
DATE 

ANALYZED 
ANALYTICAL 
DILUTION 

METALS 
MERCURY 0.200 1.S9 UG 09/12/03 0 .710 

C-8 



S8P-16-03 11:19 From-CAS-Rochester 

COLUMBIA ANALYTTCAL SERVICES 

Shaw Environmental 
Project Reference:CLEAN HARBOR 
Client Sample W :6833A/6833B: RUN CH-2 

+2885380 T-505 P.004/009 F-483 

Reported: 09/16/03 

Date Sasqpled : 08/26/03 
Date Received: 09/03/03 

Order #; 669008 
Submission. #: R2318258 

Sample Matrix: AIR 

ANALYTE PQL RESULT UNITS 
DATE ANALYTICAL 

ANALYZED DILUTION 

MBXALS 
MERCURY 0-200 0.044Q UG 09/12/03 0.100 

C-9 



Sep-16-03 11:19 Frofli-CAS-Rochaster +2885380 T-505 P.005/009 F-483 

COLmiBlA ANAliYTlCAI. SERVICES 

Reported; 09/16/03 

Shaw Environmental 
Project Reference:CLEAN HARBOR 
Client Sample ID :6834A: RON CH-2 

Date Sampled : 08/26/03 
Date Received; 09/03/03 

Order 
Submission 

#: 669009 
#: R2318258 

Sample Matrix: AIR 

ANALXTE PQL RESULT 
DATE 

UNITS ANALYZED 
ANALYTICAL 
DILUTION 

METALS 
MERCURY 0.200 5.79 DG 09/12/03 0.715 

C-10 



S.P-I6-II3 11:1! FrortAS-Sochest.r „„53,j „0! P.Mt/ol! F-493 

gnt^TlMBIA ANAIiYTlCAI. SERVICES 

Reported: 09/16/03 

Shaw Environmencal 
Project ReferanceiCLEAN HARBOR 
Client Sanple ID ;6835A/6835B.- RDW CH-3 

Data Basiled r 08/26/03 
Data Received:09/03/03 

Order #: 669010 
Submission #: R2318258 

Sample Matrix: AIR 

ANALYTE . , PQL 

• 
RESULT UNITS 

DATE 
ANALYZED 

ANALYTICAL 
DILUTION 

METALS 
MERCURY 0.200 0.145 UG 09/12/03 O.IOD 

C-11 



S8P-16-03 11:18 From-CAS-Rochester 

COLPMBIA AtTALYTICAL SERVICES 

+2885380 T-505 P.OOr/OflS F-483 

Reported: 09/16/03 

Shaw Environmental 
project Reference;CLEAN HARBOR 
Client Sample ID ;6836A: RUN CH-3 

Date Sampled ; 08/26/03 
Data Received: 09/03/03 

Order #: 669011 
Submission #; R2318258 

Sample Matrix; AIR 

...ANALYTE PQL RESULT UNITS 
DATE 

ANALYZED 
ANALYTICAL 
DILUTION 

IfETALS 
MERCURY 0.200 2.75 UG 09/12/03 0.550 

# 

C-12 



S=B-IM3 M:ll FrortAS-RochKt., „,853S, 3.5,5 p 5.^,, 

COLmiBIA ANALyriCAl. 5ERVICES 

Reported: 09/16/03 

Shaw Environmental 
project Reference:CLEAN HARBOR ^ • 
Client Sas^ile ID :6S37A/6a37B; RDW CH-4 ^OAJK. 

Date San^led : 08/26/03 
Date Received:09/03/03 

order 
Submission 

#: 669012 
#: R2318258 

Sample Matrix: AIR 

- -ANALYTE PQL RESULT UNITS 
DATE 

ANALYZED 
ANALYTICAL 
DILUTION 

METALS 
MERCDRY 0.200 0.100 DG 09/12/03 0.100 
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SBP-16-03 11:19 From-CAS-Rochastdr +2B9??fln 
+"85380 T-5D5 P. 009/009. F-483 

COIiDMBIA ANAILYTICAI. SERVICES 

Reported: 09/16/03 

Sha« Environmencal 
project Reference:CLEAN HARBOR a I 
Client Saxaple ID :6a38A: RUM CH-4 

Date Sampled :08/26/03 
Bate Received: 09/03/03 

Order 
Submission 

#: 669013 
#: R2318258 

Saa^le Matrix: AIR 

ANALYTE PQL RESULT UNITS 
DATE 

ANALYZED 
ANALYTICAL 
DILUTION 

METALS 
MERCURY 0..200 0.124 U UG 09/12/03 0.620 
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APPENDIX D 

SAMPLING AND ANALYTICAL PROCEDURES 
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A SHAW-SOP-005 Created: 12/23/99 

The Shaw Group Inc. 

Revision: 1 Reviewed by: CB 
Date: 1/22/03 

Revised: 1/22/03 

1.0 SUBJECT 

DETERMINATION OF PARTICULATE EMISSIONS FROM STATIONARY SOURCES 
(EPA METHOD 5) 

2.0 PURPOSE 

Particulate matter Is withdrawn isokineticaiiy from the source and collected on a glass fiber filter main
tained at temperature in the range of 120° ± 14°C (248° ±25°F) or such other temperature as specified by 
an applicable subpart of the 40 Code of Federal Regulations or approved by the Administrator of the 
applicable EPA Region or equivalent in the authorized State. The particulate mass, which includes any 
material that condenses at or above the filtration temperature, is determined gravimetrically after removal 
of uncombined water. 

This method is applicable for the determination of particulate emissions from stationary sources. 

3.0 SCOPE 

This procedure shall be followed when performing compliance testing of stationary sources under the 
Clean Air Act, or where otherwise required as part of a regulatory compliance demonstration. 

This procedure incorporates by reference 40 Code of Federal Regulations (CFR), Part 60, Appendix A, 
Method 5 in its entirety. 

4.0 REFERENCES 

4.1 External References 

40 Code of Federal Regulations (CFR), Part 60, Appendix A, Method 5. 

4.2 Other Internal Procedures 

SHAW-SOP-001 
SHAW-SOP-002 
SHAW-SOP-003 
SHAW-SOP-004 

5.0 PROCEDURE 

5.1 Sampling Procedure 

•5.1.1 Pretest Preparation. Weigh several 200- to 300-g portions of silica gel in air-tight containers to the 
nearest 0.5 g. Record the total weight of the silica gel plus container, on each container. As an alterna
tive, the silica gel need not be preweighed, but may be weighed directly in its impinger or sampling holder 
just prior to train assembly. 

N:\3\AQS SOPS\M5SOP.DOC 
D-2 
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A SHAW-SOP-005 Created: 12/23/99 

OflCtW The Shaw Group Inc. 

Revision: 1 Revieiwedby; OB 
Date; 1/22/03 

Revised: 1/22/03 

Check filters visually against light for irregularities and flaws or pinhole leaks. Label the shipping con
tainers (glass or plastic petri dishes), and keep the filters in these containers at all times except during 
sampling and weighing. 

Desiccate the filters at 20 ± S.e-C (68 ± 10°F) and ambient pressure for at least 24 hours, and weigh at 
intervals of at least 6 hours to a constant weight, i.e., <:0.5-mg change from previous weighing; record 
results to the nearest 0.1 mg. During each weighing, the filter must not be exposed to the laboratory 
atmosphere for a period greater than 2 minutes and a relative humidity above 50 percent. Altematively 
(unless otherwise specified by the Administrator), the filters may be oven dried at 15°C (220°F) for 2 to 
3 hours, desiccated for 2 hours, and weighed. Procedures other than those described, which account for 
relative humidity effects, may be used, subject to the approval of the Administrator. 

General Glassware Cleaning applicable to USEPA Methods 5 and other methods for INORGANIC 
Analytes. 

Wash in Soap and Hot Water 
Rinse with Tap Water 
Rinse with Deionized (Dl) Water-3 times 
Rinse with Acetone 
Oven Dry 
Seal openings with parafilm or Teflon Tape 

5.1.2 Preliminary Determinations. Select the sampling site and the minimum number of sampling 
points according to Method I or as specified by the Administrator. Determine the stack pressure, tempera
ture, and the range of velocity heads using Method 2; it is recommended that a leak-check of the pitot 
lines be performed. Set up the apparatus; capillary tubing or surge tanks installed between the manome
ter and pitot tube may be used to dampen Ap fluctuations. It is recommended, but not required, that a 
pretest leak-check be conducted as follows: (1) blow through the pitot impact opening until at least 7.6 cm 
(3 in.) H2O velocity pressure registers on the manometer; then, close off the impact opening. The 
pressure shall remain stable for at least 15 seconds; (2) do the same for the static pressure side, except 
using suction to obtain the minimum of 7.6 cm (3 in.) H2O. Other leak-check procedures, subject to the 
approval of the Administrator, may be used. 

Determine the moisture content using Approximation Method 4 or its alternatives for the purpose of mak
ing isokinetic sampling rate settings. Determine the stack gas dry molecular weight, as described in Meth
od 2, if integrated Method 3 sampling is used for molecular weight determination, the integrated bag sam
ple shall be taken simultaneously with, and for the same total length of time as, the particulate sample run. 

Select a nozzle size based on the range of velocity heads, such that it is not necessary to change the'noz
zle size in order to maintain isokinetic sampling rates. During the run. do not change the nozzle size. En
sure that the proper differential pressure gauge is chosen for the range of velocity heads encountered. 

Select a suitable probe liner and probe length such that all traverse points can be sampled. For large 
stacks, consider sampling from opposite sides of the stack to reduce the length of probes. 

Select a total sampling time greater than or equal to the minimum total sampling time specified in the test 
procedures for the specific industry such that (I) the sampling time per point is not less than 2 minutes (or 
some greater time interval as specified by the Administrator), and (2) the sample volum.e taken (corrected 
to standard conditions) will exceed the required minimum total gas sample volume. The latter is based on 
an approximate average sampling rate. , 

N:\3\AQS SOPSWISSOP.DOC 
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A> SHAW-SOP-005 Created: 12/23/99 

WPI Id WW The Shaw Group Inc. 

Revision; 1 Reviewed by: OB 
Date: 1/22/03 

Revised: 1/22/03 

The sampling time at each point shall be the same. It is recommended that the number of minutes sam
pled at each point be an integer or an integer plus one-half minute, in order to avoid timekeeping errors. 

in some circumstances, e.g., batch cycles, it may be necessary to sample for shorter times at the traverse 
points and to obtain smaller gas sample volumes. In these cases, the Administrator's approval must first 
be obtained. 

5.1.3 Preparation of Collection Train. During preparation and assembly of the sampling train, keep all 
openings where contamination can occur covered until just prior to assembly or until sampling is about to 
begin. 

Four impingers are normally used. The first, third, and fourth impinger are of the Greenburg-Smith de
sign, modified by replacing the tip with a 1.3-m^ (!4-in.) inside-diameter glass tube extending to approxi
mately 1.3 m^ (V2 in.) from the bottom of the flask. The second impinger is of the Greenburg-Smith design 
with the standard tip. 

Place 100 mL of water in each of the first two impingers, leave the third impinger empty, and transfer ap
proximately 200 to 300 g of preweighed silica gel from its container to the fourth impinger. More silica gel 
may be used, but care should be taken to ensure that it is not entrained and camed out from the impinger 
during sampling. Place the silica gel container in a clean place for later use in the sample recovery. Al
ternatively, the weight of each individual impinger may be determined to the nearest 0.5 g and recorded. 

Using a pair of tweezers, place a labeled (identified) and weighed filter in the filter holder. Be sure that the 
filter is properly centered and the gasket properly placed so as to prevent the sample gas stream from 
circumventing the filter. Check the filter for tears after assembly is completed. 

When glass liners are used, install the selected nozzle using a Teflon ferrule when stack temperatures are 
less than 260°C (500 °F) and a graphite ferrule or an asbestos string gasket when temperatures are high
er. When metal liners are used, install the nozzle as above or by a leak-free direct mechanical connec
tion. Mark the probe with heat resistant tape or by some other method to denote the proper distance into 
the stack or duct for each sampling point. 

Set. up the train as in Figure 5-1, using (if necessary) a very light coat of silicone grease on all ground glass 
Joints, greasing only the outer portion to avoid the possibility of contamination by the silicone grease. Sub
ject to the approval of the Administrator, a glass cyclone may be used between the probe and filter holder 
when the total particulate catch is expected to exceed 100 mg or when water droplets are present in the 
stack gas. 

Use temperature sensors to monitor the-filter temperature and the temperature of the gas-exiting the last • 
impinger. Place the sensing tip of these thermocouples in direct contact with the sample gas. Monitor 
and regulate the filter temperature throughout the test to maintain the gas temperature at the filter at 120° 
+14°C (248° +25°F). Monitor the gas temperature at the exit of the final impinger so that ice in the 
impinger bath can be replenished as needed to maintain a gas temperature less than 20°C (68°F). 

.Place crushed ice around the impingers prior to starting the test run. 

5.1.4 Leak-Check Procedures. 

5.1.4.1 Pretest Leak-Check. A pretest leak-check is recommended, but not required. If the tester opts 
to conduct the pretest leak-check, the following procedure shall be used. 

N:\3\AQS SOPSWI5SOP.DOC 
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A SHAW-SOP-005 Created: 12/23/99 

The Shaw Group Inc. 

Revision; 1 Reviewed by. OB 
Date: 1/22/03 

Revised: 1/22/03 

After the sampling train has been assembled, turn on and set the filter and probe heating systems at the 
desired operating temperatures. Allow time for the temperatures to stabilize. If a Viton A 0-ring or other 
leak-free connection is used in assembling the probe nozzle to the probe liner, leak-check the train at the 
sampling site by plugging the nozzle and pulling a 380 mm (15 in.) Hg vacuum. 

NOTE: A lower vacuum may be used, provided that it is not exceeded during the test. 

If an asbestos string is used, do not connect the probe to the train during the leak^heck. Instead, leak-
check the train by first plugging the inlet to the filter holder (cyclone, if applicable) and pulling a 380 mm 
(15 in.) Hg vacuum (see NOTE immediately above). Then connect the probe to the train, and leak-check 
at about 25 mm (I in.) Hg vacuum; altematively, the probe may be leak-checked with the rest of the 
sampling train, in one step, at 380 mm (15 in.) Hg vacuum. Leakage rates in excess of 4 percent of the 
average sampling rate or 0.00057 m^/min (0.02 cfm), whichever is less, are unacceptable. 

The following leak-check instructions for the sampling train may be helpful. Start the pump with bypass 
valve fully open and coarse adjust valve completely closed. Partially open the coarse adjust valve, and 
slowly close the bypass valve until the desired vacuum is reached. ^ not reverse direction of bypass 
valve; this will cause water to back up into the filter holder. If the desired vacuum is exceeded, either leak-
check at this higher vacuum or end the leak-check as shown below, and start over. 

When the leak-check is completed, first slowly remove the plug from the inlet to the probe, filter holder, or 
cyclone (if applicable), and immediately turn off the vacuum pump. This prevents the water in the im-
pingers from being forced backward into the filter holder and silica gel from being entrained backward into 
the third impinger. 

5.1.4.2 Leak-Checks During Sample Run. If, during the sampling run, a component (e.g., filter assem
bly or impinger) change becomes necessary, a leak-check shall be conducted immediately before the 
change is made. The leak-check shall be done according to the procedure outlined above, except that it 
shall be done at a vacuum equal to or greater than the maximum value recorded up to that point in the 
test. If the leakage rate is found to be no greater than 0.00057 m^/min (0.02 cfm) or 4 percent of the aver
age sampling rate (whichever is less), the results are acceptable, and no correction will need to be applied 
to the total volume of dry gas metered; if, however, a higher leakage rate is obtained, the tester shall 
either record the leakage rate and plan to correct the sample volume as shown, or shall void the sample 
run. 

Immediately after component changes, leak-checks are optional; if such leak-checks are done, the proce
dure outlined above shall be used. 

- 5.1.4:3 Post-Test Leak-Check: ATeak^heck is mahdatbry afthe cohclusibh bfeach'samplmg mn. 'W 
leak-check shall be done in accordance with the same procedures, except that it shall be conducted at a 
vacuum equal to or greater than the maximum value reached during the sampling run. If the leakage rate 
is found to be no greater than 0.00057 m^/min (0.02 cfm) or 4 percent of the average sampling rate 
(whichever is less), the results are acceptable, and no correction need be applied to the total volume of 
dry gas metered. If, however, a higher leakage rate is obtained, the tester shall either record the leakage 
rate and correct the sample volume as shown, or void the sampling run. 

5.1.5 Particulate Train Operation. During the sampling run, maintain an isokinetic sampling rate (within 
10 percent of true isokinetic unless otherwise specified by the Administrator) and a temperature around 
the filter and probe of 120 ± I4°C (248 ± 25°F), or such other temperature as specified by an applicable 
subpart of the standards or approved by the Administrator. 
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A SHAW-SOP-005 Created: 12/23/99 

•titW The Shaw Group Inc. 

Revision; 1 Reviewed by: CB 
Date: 1/22/03 

Revised: 1/22/03 

For each run, record the data required on a data sheet. Be sure to record the initial dry gas meter (DGM) 
reading. Record the DGM readings at the beginning and end of each sampling time increment, when 
changes in flow rates are made, before and after each leak-check, and when sampling is halted. Take 
other readings required at least once at each sample point during each time increment and additional 
readings when significant changes (20 percent variation in velocity head readings) necessitate additional 
adjustments in flow rate. Level and zero the manometer. Because the manometer level and zero may 
drift due to vibrations and temperature changes, make periodic checks during the traverse. 

Clean the portholes prior to the test run to minimize the chance of sampling deposited material. To begin 
sampling, remove the nozzle cap, verify that the filter and probe heating systems are up to temperature, 
and that the pitot tube and probe are properly positioned. Position the nozzle at the first traverse point 
with the tip pointing directly into the gas stream. Immediately start the pump, and adjust the flow to isoki
netic conditions. 

When the stack is under significant negative pressure (height of impinger stem), the sample pump must 
be started and the control valve opened as the probe is placed in the sampling port. This will prevent 
water from backing into the filter holder. 

When the probe is in position, block off the openings around the probe and porthole to prevent unrepre
sentative dilution of the gas stream. 

Traverse the stack cross-section, as required by Method I or as specified by the Administrator, being care
ful not to bump the probe nozzle into the stack walls when sampling near the walls or when removing or 
inserting the probe through the portholes; this minimizes the chance of extracting deposited material. 

During the test run, make periodic adjustments to keep the temperature around the filter holder at the 
proper level; add more ice as necessary to maintain a temperature of less than 20°C (68°F) at the con
denser/silica gel outlet. Also, periodically check the level and zero of the manometer. 

If the pressure drop across the filter becomes too high, making isokinetic sampling difficult to maintain, the 
filter may be replaced in the midst of the sample run. It is recommended that another complete filter as
sembly be used rather than attempting to change the filter itself. Before a new filter assembly is installed, 
conduct a leak-check. The total PM weight shall include the summation of the filter assembly catches. 

A single train shall be used for the entire sample run, except in cases where simultaneous sampling is 
required in two or more separate ducts or at two or more different locations within the same duct, or, in 
cases where equipment failure necessitates a change of trains. In all other situations, the use of two or 
more trains will be subject to the approval of the Administrator. 

Note that when two or more trains are used, separate analyses of the front-half and (if applicable) imping
er catches from each train shall be performed, unless identical nozzle sizes were used on all trains, in 
which case, the front-half catches from the individual trains may be combined (as may the impinger catch
es) and one analysis of front-half catch and one analysis of impinger catch may be performed. Consult 
with the Administrator for details concerning the calculation of results when two or more trains are used. 

At the end of the sample run, tum off the coarse adjust valve (with the exception of a high vacuum source 
in which case the valve should be closed after extraction), remove the probe and nozzle from the stack, 
turn off the pump, record the final DGM meter reading, and conduct a post-test leak-check. Also, leak-
check the pitot lines; the lines must pass this leak-check, in order to validate the velocity head data. 
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5.1.6 Calculation of Percent Isokinetic. Calculate percent isokinetic to determine whether the run was 
valid or another test run should be made. If there was difficulty in maintaining isokinetic rates because of 
source conditions, consult with the Administrator for possible variance on the isokinetic rates. 

5.2 Sample Recovery. Proper cleanup procedure begins as soon as the probe is removed from the 
stack at the end of the sampling period. Allow the probe to cool. 

When the probe can be safely handled, wipe off all external PM near the tip of the probe nozzle, and place 
a cap over it to prevent losing or gaining PM. Do not cap off the probe tip tightly while the sampling train is 
cooling down as this would create a vacuum in the filter holder, thus drawing Water from the impingers into 
the filter holder. 

Before moving the sample train to the cleanup site, remove the probe from the sample train, wipe off the 
silicone grease, and cap the open outlet of the probe. Be careful not to lose any condensate that might be 
present. Wipe off the silicone grease from the filter inlet where the probe was fastened, and cap it. Re
move the umbilical cord from the last impinger, and cap the impinger. If a flexible line is used between the 
first impinger or condenser and the filter holder, disconnect the line at the filter holder, and let any con
densed water or liquid drain into the impingers or condenser. After wiping off the silicone grease, cap off 
the filter holder outlet and impinger inlet. Either grqund-glass stoppers, plastic caps, serum caps. Teflon 
tape, or Parafilm may be used to close these openings. 

Transfer the probe and filter-impinger assembly to the cleanup area. This area should be clean and pro
tected from the wind so that the chances of contaminating or losing the sample will be minimized. 

Save a portion of the acetone used for cleanup as a blank. Take 200 mL of this acetone directly from the 
wash bottle being used, and place it in a sample container labeled "acetone blank." 

Inspect the train prior to and during disassembly, and note any abnormal conditions. Treat the samples as 
follows: 

Container No. 1. Carefully remove the filter from the filter holder, and place it in its identified petri dish 
container. Use a pair of tweezers to handle the filter, if it is necessary to fold the filter, do so such that the 
PM cake is inside the fold. Carefully transfer to the petri dish any PM and/or filter fibers that adhere to the 
filter holder gasket, by using a dry Nylon bristle brus'h and/or a sharp-edged blade. Seal the container with 
Teflon tape or Parafilm. 

Container No. 2. Taking care to see that dust on the outside of the probe or other exterior surfaces does 
not get into the sample, quantitatively recover PM or any condensate from the probe nozzle, probe fitting, 
probe liner, and front half of the filter holder by washing these cbmpdnehts with acetbrie and piaCihg the ' ' 
wash in a sample container. Deionized distilled water may be used instead of acetone when approved by 
the Administrator and shall be used when specified by the Administrator; in these cases, save a water 
blank, and follow the Administrator's directions on analysis. Perform the acetone rinse as follows; 

Carefully remove the probe nozzle, and clean the inside surface by rinsing with acetone from a wash bot
tle and brushing with a Nylon bristle brush. Brush until the acetone rinse shows no visible particles, after 
which make a final rinse of the inside surface with acetone. 

Brush and rinse the inside parts of the Swagelok fitting with acetone in a similar way until no visible parti
cles remain. 
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Rinse the probe liner with acetone by tilting and rotating the probe while squirting acetone into its upper 
end so that all inside surfaces will be wetted with acetone. Let the acetone drain from the lower end into 
the sample container. A funnel (glass or polyethylene) may be used to aid in transferring liquid washes to 
the container. Follow the acetone rinse with a probe brush. Hold the probe in an inclined position, squirt 
acetone into the upper end as the probe brush is being pushed with a twisting action through the probe; 
hold a sample container underneath the lower end of the probe, and catch any acetone and particulate 
matter that is brushed from the probe. Run the brush through the probe three times or more until no 
visible PM is carried out with the acetone or until none remains in the probe liner on visual inspection. 
With stainless steel or other metal probes, run the brush through in the above prescribed manner at least 
six times since metal probes have small crevices in which particulate matter can be entrapped. Rinse the 
brush with acetone, and quantitatively collect these washings in the sample container. After the brushing, 
make a final acetone rinse of the probe as described above. 

It is recommended that two people clean the probe to minimize sample losses. Between sampling runs, 
keep brushes clean and protected from contamination. 

After ensuring that all joints have been wiped clean of silicone grease, clean the inside of the front half of 
the filter holder by rubbing the surfaces with a Nylon bristle brush and rinsing with acetone. Rinse each 
surface three times or more if needed to remove visible particulate. Make a final rinse of the brush and 
filter holder. Carefully rinse out the glass cyclone bypass, also (or cyclone if applicable). After all acetone 
washings and particulate matter have been collected in the sample container, tighten the lid on the sample 
container so that acetone will not leak out when it is shipped to the laboratory. Mark the height of the fluid 
level to determine whether leakage occurred during transport. Label the container to identify clearly its 
contents. 

Container No. 3. Note the color of the indicating silica gel to determine whether it has been completely 
spent, and niake a notation of its condition. Transfer the silica gel from the fourth impinger to its original 
container, and seal. A funnel may make it easier to pour the silica gel without spilling. A mbber police
man may be used as an aid in removing the silica gel from the impinger. It is not necessary to remove the 
small amount of dust particles that may adhere to the impinger wall and are difficult to remove. Since the 
gain in weight is to be used for moisture calculations, do not use any water or other liquids to transfer the 
silica gel. If the initial weight of the silica gel was taken while in the impinger, the post weight should be 
taken likewise. 

Impinger Water. Treat the impingers as follows: Make a notation of any color or film in the liquid catch. 
Measure the liquid that is in the first three impingers to within 1 mL by using a graduated cylinder or by 
weighing it to within 0.5 g by using a balance (if one is available). Record the volume or weight of liquid 
present. This information is required to calculate the moisture content of the effluent gas. 

Discard the liquid after measuring and recording the volume or weight, unless analysis of the impinger 
catch is required. 

If a different type of condenser is used, measure the amount of moisture condensed either voiumetricaily 
or gravimetricaiiy. 

Whenever possible, containers should be shipped in such a way that they remain upright at all times. 

5.3 Sample Recovery Equipment. 

5.3.1 Probe-Liner and Probe-Nozzle Brushes. Nylon bristle brushes with stainless steel wire handles. 
The probe brush shall have extensions (at least as long as the probe) of stainless steel, Nylon, Teflon, or 
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similarly inert material. The brushes shall be properly sized and shaped to brush out the probe liner and 
nozzle. 

5.3.2 Wash Bottle. One. A polyethylene or Teflon wash bottle may be used. It is recommended that the 
acetone be poured directly from the glass reagent bottle into the wash bottle. 

5.3.3 Sample Storage Containers. Chemically resistant, borosilicate glass bottles, for acetone washes, 
500-mL or 1000-mL. Screw cap liners shall either be rubber-backed Teflon or be constructed so as to be 
leak-free and resistant to chemical attack by acetone. (Narrow mouth glass bottles have been found to be 
less prone to leakage.) Altematively, polyethylene bottles may be used. 

5.3.4 Petri Dishes. For filter samples, glass or polyethylene, unless otherwise specified by the Adminis
trator. 
5.3.5 Graduated Cylinder and/or Balance. To measure condensed water to within 1 mL or 1 g. Grad
uated cylinders shall have subdivisions no greater than 2 mL. Most laboratory balances are capable of 
weighing to the nearest 0.5 g or less. 

5.3.6 Plastic Storage Containers. Air-tight containers to store silica gel. 

5.3.7 Funnel and Rubber Policeman. To aid in transfer of silica gel to container; not necessary if silica 
gel is weighed in the field. 

5.3.8 Funnel. Glass or polyethylene, to aid in sample recovery. 

5.4 Analysis Equipment: 

5.4.1 Glass Weighing Dishes. 

5.4.2 Desiccator. 

5.4.3 Analytical Balance. To measure to within 0.1 mg. 

5.4.4 Balance. To measure to within 0.5 g. 

5.4.5 Beakers. 250-mL. 

5.4.6 Hygrometer. To measure the relative humidity of the laboratory environment. 

5.4.7 Temperature Gauge. To measure the temperature of the laboratory environment. 

5.5 REAGENTS 

5.5.1 Sampling. The reagents used in sampling are as follows; 

5.5.2 Filters. Glass fiber filters, without organic binder, exhibiting at least 99.95 percent efficiency 
(<0.05 percent penetration) on 0.3-micron dioctyl phthalate smoke particles. 

5.5.3 Silica Gel. Indicating type, 6-to 16-mesh. If previously used, dry at 175°C (350°F) for 2 hours! 
New silica gel may be used as received. Alternatively, other types of desiccants (equivalent or better) may 
be used, subject to the approval of the Administrator. 
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5.5.4 Water. When analysis of the material caught in the impingers is required, deionized distilled water 
shall be used. Run blanks prior to field use to eliminate a high blank on test samples. 

5.5.5 Crushed Ice. 

5.5.6 Stopcock Grease. Acetone-insoluble, heat-stable silicone grease. This is not necessary if screw-
on connectors with Teflon sleeves, or similar, are used. Alternatively, other types of stopcock grease may 
be used, subject to the approval of the Administrator. 

5.6 Sample Recovery. Acetone-reagent grade, <:0.00l percent residue, in glass bottles-is required. 
Acetone from metal containers generally has a high residue blank and should not be used. Sometimes, 
suppliers transfer acetone to glass bottles from metal containers; thus, acetone blanks shall be run prior to 
field use and only acetone with low blank values (^0.001 percent) shall be used. In no case shall a blank 
value of greater than 0.001 percent of the weight of acetone used be subtracted from the sample weight. 

5.7 Analysis. Two reagents are required for the analysis: 

5.7.1 Acetone. Same as sample recovery. 

5.7.2 Desiccant. Anhydrous calcium sulfate, indicating type. Alternatively, other types of desiccants may 
be used, subject to the approval of the Administrator. 

6.0 PERFORMANCE FREQUENCY 

This procedure is to be used as necessary to conduct testing specified in SECTION 3.0. 

7.0 RESPONSIBILITIES 

This procedure is owned by the Shaw Air Quality Services Group. It is the responsibility of the Air Quality 
Services Group, Field Engineering, to update this manual every January, on an annual basis. 

8.0 DOCUMENTATION AND REPORTING 

All sample and traverse documentation required by this procedure shall be placed in project files. 
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TEMPERATURE SENSOR 

IMPINOER TRAIN OPTIONAL. MAY BE REPLACED 

BY AN EQUIVALENT CONDENSER 

Figure 5-1. Particulate Sampling Train 
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1.0 SUBJECT 

DETERMINATION OF METALS EMISSIONS FROM STATIONARY SOURCES (EPA 
METHOD 29) 

2.0 PURPOSE 

This method is applicable to the determination of antimony (Sb), arsenic (As), barium (Ba), beryllium (Be), 
cadmium (Cd), chromium (Cr), cobalt (Co), copper (Cu), lead (Pb), manganese (Mn), mercury (Hg), nickel 
(Ni), phosphorus (P), selenium (Se), silver (Ag), thallium (Tl), and zinc (Zn) emissions from stationary 
sources. This method may be used to determine particulate emissions in addition to the metals' emis
sions if the prescribed procedures and precautions are followed. 

Hg emissions can be measured, alternatively, using EPA Method 101A of Appendix B, 40 CFR Part 61. 
Method 101-A measures only Hg but it can be of special interest to sources which need to measure both 
Hg and Mn emissions. A stack sample is withdrawn isokinetically from the source, particulate emissions 
are collected in the probe and on a heated filter, and gaseous emissions are then collected in an aqueous 
acidic solution of hydrogen peroxide (analyzed for all metals including Hg) and an aqueous acidic solution 
of potassium permanganate (analyzed only for Hg). The recovered samples are digested, and appropri
ate fractions are analyzed for Hg by cold vapor atomic absorption spectroscopy (CVAAS) and for Sb, As, 
Ba, Be, Cd, Cr, Co, Cu, Pb, Mn, Ni, P, Se, Ag, Tl, and Zn by inductively coupled argon plasma emission 
spectroscopy (ICAP) or atomic absorption spectroscopy (AAS). Graphite furnace atomic absorption spec
troscopy (GFAAS) is used for analysis of Sb, As, Cd, Co, Pb, Se, and Tl if these elements require greater 
analytical sensitivity than can be obtained by ICAP. if one so chooses, AAS may be used for analysis of 
all listed metals if the resulting in-stack method detection limits meet the goal of the testing program. 
Similarly, inductively coupled plasma-mass spectroscopy (ICP-MS) may be used for analysis of Sb, As, 
Ba, Be, Cd, Cr, Co, Cu, Pb, Mn, Ni, As, Tl and Zn. 

3.0 SCOPE 

This procedure shall be followed when performing compliance testing of stationary sources under the 
Clean Air Act, or where othenwise required as part of a regulatory compliance demonstration. 

This procedure incorporates by reference 40 Code of Federal Regulations (CFR), Part 60, Appendix A, 
Method 29 in its entirety. 

Any test-specific modification to this method must be specifically documented in a written request or report 
(e.g., Trial Burn Plan, Compliance Test Plan), and that request must be approved by the governing regula
tory agency. 

4.0 REFERENCES 

4.1 External References 
40 Code of Federal Regulations (CFR), Part 60, Appendix A, Method 29. 

4.2 Related SOPs 
SHAW-SOP-005 
SHAW-SOP-201 
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5.0 PROCEDURE 

5.1 Pretest Preparation. Follow the same general procedure given in Method 5 (SHAW-SOP-005), ex
cept that, unless particulate emissions are to be determined, the filter need not be desiccated or weighed. 

5.1.1 Special Glassware Cleaning Procedures for Metals Sampling Trains applicable to this, or any 
other Metals Test Method. 

Rinse with Hot Tap Water 
Wash in Hot Soapy Water 
Rinse with Tap Water 3 times 
Rinse with Dl Water 
Soak in 10% Nitric Acid for a minimum of 4 hours 
Rinse with Dl Water 3 times 
Rinse with Acetone 
Air Dry 
Seal Openings with Parafilm 

5.1.2 Equipment and Supplies 

5.1.2.1 Reagents 
Filters - Use filters 
measured. High-purity quartz-fiber filters are recommended. 
Filters - Use filters without organic binders and containing less than 1.3 pg/in.^ of each of the metals to be 

HNO3/H2O2 Absorbing Solution, 5 Percent HNO3/IO Percent H2O2- While stirring, carefully add 50 rtiL 
of concentrated HNO3 to a 1000-mL volumetric flask containing approximately 500 mL of water; then, 
while stirring, carefully add 333 mL of 30 percent H2O2. Dilute to volume with water. Mix well. This 
reagent shall contain less than 2 ng/mL of each target metal. 

Acid KMn04 Absorbing Solution, 4 Percent KMn04 (WA/), 10 percent H2/SO4 (V/V) - Prepare fresh 
daily. While stirring, carefully mix 100 ml of concentrated H2/SO4 into approximately 800 ml of water; 
then add water while stirring to make a volume of 1 liter; this solution is 10 percent H2/SO4 (VA/). 
Dissolve, while stirring, 40 g of KMn04 into 10 percent H2/SO4 (VA/) and add 10 percent H2/SO4 (V/V) 
while stirring to make a volume of 1 liter. Prepare and store in glass bottles to prevent degradation. This 
reagent shall contain less than 2 ng/ml of Hg. 

Precaution: To prevent autocatalytic decomposition of the permanganate solution, filter the solution 
through Whatman 451 filter paper. 

NOTE: The storage bottle must have a No. 70-72 hole drilled in the cap to vent the bottle and prevent 
pressure buildup. 

HNO3, 0.1 N - While stirring, add 6.3 mL of concentrated HNO3 (70 percent) to a flask containing 
approximately 900 mL of water. Dilute to 1000 mL with water. Mix well. This reagent shall contain less 
than 2 ng/mL of.each target metal. 

HCI, 8 N - While stirring, carefully add 690 mL of concentrated HCI to a flask containing 250 mL of water. 
Dilute to 1000 mL with water. Mix well. This reagent shall contain less than 2 ng/mL of Hg. 

i 
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5.1.2.2 Sample Train Components - Same as Method 5, except use glass or quartz-glass nozzles to 
prevent contamination. 

5.1.3 Preliminary Determinations. Same as Method 5 (refer to SHAW-SOP-005). 

5.1.3.1 Preparation of Sampling Train. 
Set up the sampling train as shown in Figure 29-1. Follow the same general procedures given in Meth
od 5, except place 100 mL of the HNO3/H2O2 solution in each of the second and third impingers (if the op
tional empty first impinger is used) as shown in Figure 29-1. Place 100 mL of the acidic KMn04 absorbing 
solution in each of the fifth and sixth impingers as shown in Figure 29-1, and transfer approximately 200 
to 300 g of pre-weighed silica gel from its container to the last impinger. After the train is constructed, 
weigh each impinger to within 0.5 grams. Record the weights on field lab data sheets. 

1 

Based on the specific source sampling conditions, the use of an empty first impinger can be eliminated if 
this moisture to be collected in the impingers will be less than approximately 100 mL. 

If Hg analysis will not be performed, the fourth, fifth, and sixth impingers as shown in Figure 29-1 are not 
required. 

To insure leak-free sampling train connections and to prevent possible sample contamination problems, 
use Teflon tape or other non-contaminating material instead of silicone grease. 

Precaution: Exercise extreme care to prevent contamination within the train. Prevent the acidic KMn04 
from contacting any glassware that contains sample material to be analyzed for Mn. Prevent acidic H2O2 
from mixing with the acidic KMn04. 

I 

Leak-Check Procedures. Follow the leak-check procedures given in Method 5 (Refer to SHAW-SOP-
005), Pretest Leak-Check, Leak-Checks During the Sample Run, and Post-Test Leak-Checks. 

5.2 Sampling Train Operation. Follow the procedures given in Method 5 (refer to SHAW-SOP-005). 
Wljien sampling for Hg, use a procedure analogous to that described in Section 7.1.1 of Method 101 A, 40 
CFR Part 61, Appendix B, if necessary to maintain the desired color in the last acidified permanganate 
impinger. For each run, record the data required. 

5.3 Caiculation of Percent Isokinetic. Same as Method 5 (refer to SHAW-SOP-005). 

5.4 Sample Recovery 

5.4.1 Begin cleanup procedures as soon as the probe is removed from the stack at the end of a sampling 
period. The probe should be allowed to cool prior to sample recovery. When it can be safely handled, 
wipe off all external particulate matter near the tip of the probe nozzle and place a rinsed, non-contami
nating cap over the probe nozzle to prevent losing or gaining particulate matter. Do not cap the probe tip 
tightly while the sampling train is cooling; a vacuum can form in the filter holder with the undesired result of 
drawing liquid from the impingers onto the filter. 

Before moving the sampling train to the cleanup site, remove the probe from the sampling train and cap 
the |open outlet. Be careful not to lose any condensate that might be present. .Cap the filter inlet where 
the probe was fastened. Remove the umbilical cord from the last impinger and cap the impinger. Cap the 
filter holder outlet and impinger inlet. Use non-contaminating caps, whether ground-glass stoppers, plastic 
caps, serum caps, or Teflon tape to close these openings. 
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Alternatively, ttie following procedure may be used to disassemble ttie train before the probe and filter 
holder/oven are completely cooled: Initially disconnect the filter holder outlet/impinger inlet and loosely 
cap the open ends. Then disconnect the probe from the filter holder or cyclone inlet and loosely cap the 
open ends. Cap the probe tip and remove the umbilical cord as previously described. 

Transfer the probe and filter-impinger assembly to a cleanup area that is clean and protected from the 
wind and other potential causes of contamination or loss.of the sample. Inspect the train before and durr 
ing disassembly and note any abnormal conditions. Take special precautions to assure that all the items 
necessary for recovery do not contarninate the samples. The sample is recovered and treated as follows 
(see schematic in Figures 29-2a and 29-2b): 

5.4.2 Container No. 1 (Sample Filter) Plastic Petri Dish. Carefully remove the filter from the filter holder 
arid place it in its labeled petri dish container. To handle the filter, use either acid-washed polypropylene 
or Teflon coated tweezers. If it is necessary to fold the filter, make certain the particulate cake is inside 
the fold. Carefully transfer the filter and any particulate matter or filter fibers that adhere to the filter holder 
gasket to the petri dish by using a dry (acid-cleaned) nylon bristle brush. Do not use any metal-containing 
materials when recovering this train. Seal the labeled petri dish. 

5.4.3 Container No. 2 (Acetone Rinse) Amber Glass Bottle with Teflon-Lined Lid. Perform this proce
dure only if a determination of particulate emissions is to be made. Quantitatively recover particulate mat
ter and any condensate from the probe nozzle, probe fitting, probe liner, and front half of the filter holder 
by washing these components with a total of 100 mL of acetone, while simultaneously taking great care to 
see that no dust on the outside of the probe or other surfaces gets in the sample. The use of exactly 
lOO mL is necessary for the subsequent blank correction procedures. Distilled water may be used instead 
of acetone when approved by the Administrator and shall be used when specified by the governing regula
tory agency: in these cases, save a water blank and follow the governing regulatory agency's directions on 
analysis. 

Carefully remove the probe nozzle, and clean the inside surface by rinsing with acetone from a wash bot
tle while brushing with a non-metallic brush. Brush until the acetone rinse shows no visible particles, then 
make a final rinse of the inside surface with acetone. 

Brush and rinse the sample exposed inside parts of the probe fitting with acetone in a similar way until no 
visible particles remain. Rinse the probe liner with acetone by tilting and rotating the probe while squirting 
aceitone into its upper end so that all inside surfaces will be wetted with acetone. Allow the acetone to 
drain from the lower end into the sample container. A funnel may be used to aid in transferring liquid 
washes to the container. Follow the acetone rinse with a non-metallic probe brush. Hold the probe in an 
inclined position, squirt acetone into the upper end as the probe brush is being pushed with a twisting ac
tion three times through the probe. Hold a sample container underneath the lower end of the probe, and 
catch any acetone and particulate matter which is brushed through the probe until no visible particulate 
matter is carried out with the acetone or until none remains in the probe liner on visual inspection. Rinse 
the brush with acetone, and quantitatively collect these washes in the sample container. After the brush
ing, make a final acetone rinse of the probe as described above. 

It is [recommended that two people clean the probe to minimize sample losses. Between sampling runs, 
keep brushes clean and protected from contamination. Clean the inside of the front-half of the filter holder 
by rubbing the surfaces with a non-metallic brush and rinsing with acetone. Rinse each surface three 
times or rfiore if needed to remove visible particulate. Make a final rinse of the brush and filter holder. Af
ter all acetone washes and particulate matter have been collected in the sample container, tighten the lid 
so that acetone will not leak out when shipped to the laboratory. Mark the height of the fluid level to deter
mine whether or not leakage occurred during transport. Clearly label the container to identify its contents. 
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5.4.4 Container No. 3 (Probe Rinse) Polyethylene Bottle. Keep the probe assembly clean and free from 
contamination during the probe rinse. Rinse the probe nozzle and fitting, probe liner, and front-half of the 
filter holder thoroughly with a total of 100 mL of 0.1 N HNO3, and place the wash into a sample storage 
container. 

-NOTE:....^ 
Perform the rinses as applicable and generally as described. Taking care that dust on the outside of the 
probe or other exterior surfaces does not get into the sample. 

Carefully remove the probe nozzle, and rinse the inside surfaces with 0.1 N HNO3 from a wash bottle while 
bmshing with a Nylon-bristle brush. Brush until the 0.1 N HNO3 rinse shows no visible particles, then 
make a final rinse of the inside surface. 

Brush and rinse with 0.1 N HNO3 the inside parts of the Swagelok fitting in a similar way until no visible 
particles remain. 

Rinse the probe liner with 0.1 N HNO3. While rotating the probe so that all inside surfaces will be rinsed 
with 0.1 N HNO3, tilt the probe, and squirt 0.1 N HNO3 into its upper end. Let the 0.1 N HNO3 drain from the 
lower end into the sample container. The tester may use a glass funnel to aid in transferring liquid washes 
to the container. Follow the rinse with a probe brush. Hold the probe in an inclined position, squirt 0.1 N 
HNO3 into the upper end of the probe as the probe brush is being pushed with a twisting action through the 
probe; hold the sample container underneath the lower end of the probe, and catch any 0.1 N HNO3 and 
sample matter that is brushed from the probe. Run the brush through the probe three times or more until 
no visible sample matter is carried out with the 0.1 N HNO3 and none remains on the probe liner on visual 
inspection. Rinse the brush with 0.1 N HNO3, and quantitatively collect these washes in the sample con
tainer. After the brushing, make a final rinse of the probe as described above.' 

It is recommended that two people clean the probe to minimize loss of the sample. Between sampling 
runs, keep brushes clean and protected from contamination. 

Brush and rinse with 0.1 N HNO3 the inside of the front half of the filter holder. Brush and rinse each sur
face three times or more, if needed, to remove visible sample matter. Make a final rinse of the brush and 
filter holder. After all 0.1 N HNO3 washes and sample matter are collected in the sample container, tighten 
the lid on the sample container so that the fluid will not leak out when it is shipped to the laboratory. Mark 
the height of the fluid level to determine whether leakage occurs during transport. Label the container to 
identify its contents clearly. 

I 

Record the volume of the rinses. Mark the height of the fluid level on the outside of the storage container 
and use this mark to determine if leakage occurs during transport. Seal the container, and clearly label 
the contents. Finally, rinse the nozzle, probe liner, and front-half of the filter holder with water followed by 
acetone, and discard these rinses. 

Prior to sample recovery, weigh each impinger to within 0.5 grams to determine moisture gain. 

5.4:5 Container No. 4 (Impingers 1 through 3, Moisture Knockout Impinger, when used, HNO3/H2O2 
Impingers Contents and Rinses). Due to the potentially large quantity of liquid involved, the tester may 
place the impinger solutions from Impingers 1 through 3 in more than one container, if necessary. Record 
thelweight. This information is required to calculate the moisture content of the sampled flue gas. Trans
fer contents of each impinger to a sample container. Clean each of the first three impingers, the filter 
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support, the back half of the filter housing, and connecting glassware by thoroughly rinsing with 100 mL of 
0.1 N HNO3. 

5.4.6 Container Nos. 5A (0.1 N HNO3) Polyethylene Bottle, 58 (KMn04/H2S04 absorbing solution) 
Amber Glass Bottle with Teflon-Lined Lid, and 50 (8 N HCI rinse and dilution) Polyethylene Bottle. 

When sampling for Hg, pour all the liquid from the impinger (normally impinger No. 4) that immediately 
preceded the two permanganate impingers into Container No. 5A. Rinse the impinger with 0.1 N HNO3 
and place this rinse in Container No. 5A. 

I 

Pour all the liquid from the two permanganate impingers into Container No. 5B. Using fresh acidified 
Kri/ln04 solution for all rinses (approximately 33 mL per rinse), rinse the two permanganate impingers and 
connecting glassware a minimum of three times. Pour the rinses into Container No. 5B, carefully assuring 
transfer of all loose precipitated materials from the two impingers. Similarly, using 100 mL total of water, 
rinse the permanganate impingers and connecting glass a minimum of three times, and pour the rinses 
into Container 5B, carefully assuring transfer of any loose precipitated materiaj. Mark the height of the 
fluid level, and clearly label the contents. NOTE: Because of the potential reaction of KMn04 with acid, 
pressure buildup can occur in the storage bottles. Drill a No. 70-72 hole in the cap and liner to vent the 
bptte and relieve pressure buildup. 

If no visible deposits remain after the water rinse, no further rinse is necessary. However, if deposits re
main on the impinger surfaces, wash them with 25 mL of 8 N HCI, and place the wash in a separate sam
ple container labeled No. 5C containing 200 mL of water. First place 200 mL of water in the container. 
Then wash the impinger walls and stem with the HCI by turning the impinger on its side and rotating it so 
that the HCI contacts all inside surfaces. Use a total of only 25 mL of 8 N HCI for rinsing both peimanaar 
hate impingers combined. Rinse the first impinger, then pour the actual rinse used for the first impinger 
into the second impinger for its rinse. Finally, pour the 25 mL of 8 N HCI rinse carefully into the container. 
Mark the height of the fluid level on the outside of the container to determine if leakage occurs during 

transport. 

5.4.7 Container No. 6 (Silica Gel). Note the color of the indicating silica gel to determine whether it has 
been completely spent and make a notation of its condition. Transfer the silica gel from its impinger to its 
original container and seal it. 

5.4.8 Container No. 7 (Acetone Blank). If particulate emissions are to be determined, at least once 
during each field test, place a 100-mL portion of the acetone used in the sample recovery process into a 
labeled container and seal the container. 

5.4.9 Container No. 8 (0.1 N HNd3 Blank). At least once during each field test, place 300 mL of the 0.1 
N HNO3 solution used in the sample recovery process into a labeled container'and seal the container. 

5.4.10 Container No. 9 (8N Hcl). At least once during each field test, place 100 mL of the 8N Hcl 
solution used in the sample recovery process into a labeled container and seal the container. 

5.5 Calibration 
Maintain a laboratory log of all calibrations. 

5.5.^ Sampling Train Calibration. Calibrate the sampling train components according to the indicated 
sections of Method 5(Refer to SHAW-SOP-005); Probe Nozzle; Pitot Tube; Metering System; Probe 
Heater; Terriperature Gauges; Leak-Check of the Metering System; and Baron-jOter. 
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6.0 PERFORMANCE FREQUENCY 

This procedure is to be used as necessary to conduct testing specified in SECTION 3.0. 

7.0 RESPONSIBILITIES 

This jbfbcedufe is owned by the Shaw Air Quality Services Group. It is the responsibility of the Air Quality 
Services Group - Field Engineering, to update this manual in January, on an annual basis. 

8.0 DOCUMENTATION AND REPORTING 
I 

All test documentation required by this procedure shall be placed in project files. 
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Thennomeler 
(T) Glass Filler Holder. 

Glass Probe Liner 

Glass Probe Tip 

Air-tight 

"TGas Pump 

Figure 29-1 Sampling train. 
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Probe Liner and 
Nozzle 

Rinse with 
acetone 

Front Half 
of Filter 
Housing 

Brush with 
nonmetallic 
brush and 
rinse with 
acetone 

Brush liner with 
nonmetallic brush 
& rinse with 
acetone 

Check liner to see 
if particulate is 
removed; if not, 
repeat step above 

Rinse three 
times with 
0.1 N HNO3 

Rinse three 
times with 
0.1 N HNO3 

FH 
(3)' 

Filter 

Carefully re
move filter 
from support 
with Teflon-
coated tweez
ers and place 
in petri dish 

Brush loose 
particulate onto 
filter 

Seal petri dish 
with tape 

Filter Support 
and Back 

Half of Filter 
Housing 

Rinse three 
times with 
0.1 N HNO3 

1st Impinger 
(empty at 

beginning of 
test) 

Measure 
impinger 
contents 

Empty the 
contents into 
container 

Rinse three 
times with 
0.1 N HNO3 

2nd & 3rd 
Impingers 

(HNO3/ 
H2SO2) 

Measure 
impinger 
contents 

Empty the 
contents into 
container 

Rinse three 
times with 
0.1 N HNO3 

AR 
(2) 

F 
(1) 

BH 
(4) 

* Number is parentheses indicates container number. 

Figure 29-2a. Sample recovery scheme. 
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4th Impinger (Empty) & 5th 
and 6th Impingers 
(acidified KMn04) 

Measure impinger contents 

Empty Impinger No. 4 
contents into container 

Rinse with 100 mL 
0.1 N HNO3 

0.1 N HNO3 
(5A) 

KMn03 
(5B) 

Empty Impinger No. 5 & No. 6 
contents into container 

Rinse three times with 
permanganate reagent, then with 

water 

Remove any residue with 25 mL 
8 N HCi solution 

8N HC! 
(5C) 

Last Impinger 

Weigh for moisture 

Discard 

Figure 29-2b. Sample recovery scheme 
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Title; E-2 
Date: 8/7/03 

CALIBRATION PROCEDURES AND RESULTS 

I Ail of the equipment used rs calibrated in accordance with the procedures out-

I lined in the Quality Assurance Handbook for Air Pollution Measurement Systems. Vol

ume III.* The following pages describe these procedures and include the data sheets. 

*EPA 600/R-94/038C. 
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Title: E-2 
Date: 8/7/03 

Nozzle Diameter 

Each nozzle used in these tests is calibrated by making three separate mea

surements and calculating the average. If a deviation of more than 0.004 inch is found 

between any two measurements, the nozzle is either discarded or reamed out and re-

measured. A micrometer is used for measuring. These calibration data are shown in 

the following Nozzle Calibration data sheet(s). 

Generic.app\E2\sin 
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Shaw The Shaw Group Inc. 

NOZZLE CALIBRATION 

Client: CJeQ UN (>r fc>Q\'S 

Date: S 0*3^ 

Project No.: 

Calibrated by: 

Nozzle I;D. Dl in. D2 in. D3 in. AD in. D Avg. 
. oO( 

Where: 

Dl,2,3 

AD 

D Avg. 

nozzle diameter measured on a different diameter, in. 
Tolerance = measure within 0.001 in. 

maximum difference in any two measurements, in. 
Tolerance = 0.004 in. 

average of Dl, D2, and D3 

M:\FRM\NOZZLECA. WPDVsm October 9. 2002 
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Title: E-2 
Date: 8/7/03 

Pitot Tube Caiibration 

Each pitot tube used in sampling is constructed by ITAQS and meets all require

ments of EPA Method 2, Section 4.1.* Therefore, a baseline coefficient of 0.84 is as

signed to each pitot tube. The following pages show the alignment requirements of 

Method 2 and the Pitot Tube Inspection Data Sheet(s) for each pitot tube used during 

the test program. 

*40 CFR 60, Appendix A. 
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Sham-
Shaw E& 1, Inc. 

PitotTube No. 
Date: 

PITOT TUBE INSPECTION DATA SHEET 

504 
1/2/03 Inspector J. Neese 

a, Oil Pi P2 1 
degrees degrees degrees degrees | 

. 2 2 1 

|l < W < 10" <5- <5" 1 

1 1 Dt inches P Inches 1.05 Dt inches 1.50 Dt inches j 

1 0.376 0.902 0.3948 0.564 1 

II 0.185 ^Dt< 0.380 1 
1 Y degrees 9 degrees P sin (f) inches P sin (9) inches 

1 ° 0 0 0 

1 < 0.125 < 0.03125 

II Pi inches P2 inches [Pi - PJ inches Meet Specification? || 

0.442 

1 

0.445 -0.003 YES 

1 
1 1.05 Dt<Pt< 1.50 Dt 1.05 Pt<Pi< 1.50 Dt ^ 0.010 

Checked by: Date: i /L? (OZ 
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Title: E-2 
Date: 8/7/03 

Dry Gas Meter and Orifice Meter 

The following page shows the Calibration Setup used for the initial and post-test 

calibration. A wet-test meter with a 2-cubiG-feet-per-minute capacity and ±1 percent 

accuracy is used. The pump is run for approximately 15 minutes at an orifice manome

ter setting of 0.5 in.H20 to heat up the pump and wet the interior surface of the wet-test 

meter. The information in the following example Calibration Data Sheet is gathered for 

the initial calibration; the ratio of accuracy of the wet-test meter to the dry-test meter 

and the AH@ are then calculated. 

Post-Test Meter Calibration Check 

A post-test meter calibration check is made on each meter box used during the 

test to check its accuracy against the last calibration check. This post-test calibration 

must be within ±5 percent of the initial calibration. The initial calibration is performed as 

described in APTD-0576. The post-test calibration is perfonned by the same method. 

Three calibration runs are made by using the average orifice setting obtained during 

each test run and setting the vacuum at the maximum value obtained during each test 

run. The post-test calibration check indicated that all three runs for each meter box 

were within the ± 5 percent range allowed by EPA Method 5.* 

The Particulate Sampling Meter Box Initial Calibration and Post-Test Calibration 

data sheets are included in the following pages. 

* 40 CFR 60, Appendix A. 
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m 
I 

00 

I 
Shaw-
Sh^vw E & Ipic. 

Date: 
Barometric Pressure, (Pbar): 

METER BOX INITIAL CALIBRATION 
1IU10;02 MeterBoxNo.: FT-10 

29;68 calibrator: Neese 

nlldated 3/31/95 

Orfflce Wet teat Dry gas Temperatures 
manometer meter meter Wettest Dry gas meter 

setting* volume volume meter Inlet Oudet Average: Vacuum Duration 
Run AH Vw Vd Tw Tdl fdo Td setting** of run, 0 
No. In. H20 ft3 tt3 •F •F •F •F In. minr sec 

1 •'••••'••o.'jio''''''' 8:000 
433.807 71 75 71 

73.3 '""""lb" 13 
................ 

1 •'••••'••o.'jio''''''' 8:000 438.670 71 78 71 73.3 '""""lb" 13 
................ 

iiiiijiijiijiiiiiiijiiiiiiiiii 439.119 71 76 71 iiiiijjiiiiiiljjijiii; iiiiliijiiiji 
2 

........................ 
10.000 449.248 71 79 72 74.5 

iliiiiiiiliiiiiijiiilijiliiii: 449.815 71 79 1 1 iiiiiiiiililiiiiiiilii 
3 1.60 10.000 469.743 71 80 1 72 76.8 "'"'lb'"""" ""lb"' 

iiiiiyiiiiiiiijiiiiiiiiiyi ........................ 480:027 71 80 72 ................... .......... iiiiiiiiiiiiiiiii 
4 11.000 471.159 71 80 71 75.8 ""'32 

Ijjiiiiiyiiiiiiiijijyijiii ......................... hiiiiiiiiiijliilii:!!!:-!!!!; 471.732 71 80 1 ilii ijiiiiiliiijl 
5 10.000 481.822 71 .79 1 70 75.0 10 "lb """34 "" 

482.384 71 79 70 ijililjiiiiijiijiiijii fj'j'jjjh'j*:'!; 

8 10;000 492.461 71 81 71 75.3 i 
.................... ........... 

.jj 

^ Run No, (VW)(Pbar)(TtH460) 
(Vd)(Pbar<-AH/13.6)(Tw+460) 

1 
2 
3 
4 
5 
6 

0.991 
0.992 
0.993 
0.992 
0.991 
0.989 

1.94 
1.98 
2.02 
1.97 
1.90 
1.92 

AHia- ro.0319VAHI X 
(Pbar)frd+480) 

(TwMOOl (0) 
Vw 

I Pretest 
average 

Dirrerenoe*B 

0.991 

0:003 

1.95 

0;07 

* Y must not deviate hy more than 20.02Y. 
lAH® must not deviate by more'than 10,15 AHQ average. 

Data phecked by: 
Date: 

r-1// 
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Shavvr-
Shaw E & I, fnc. METER BOX POST-TEST CALIBRATION valldatst(3ni/»6 

Date: 8/3/03 Meter Box No.: FT-10 

m 
I 

vO 

Barometric Pressure, (Pbar): 29.48 initial Y: 0.991 AH®: 1.95 
Plant Clean Harbors ProjectNo.: 846142-01 

Project Manager: DO Calibrator: GT 

Orifice Wettest Dry gas Temperatures 
manometer meter meter Wettest Drygasmeter 

setting* volume volume meter inlet Outlet Average Vacuum Duration 
Run AH Vw Vd Tw Tdi Tdo Td setting** of run, 0 
No. In. H20 ft3 tt3 •F •F 'F •F in. Hg min. sec 

78.952 72 81 1 74 
1 1.90 10.000 89.106 72 87 1 76 79.5 '"'""o""" 

............. .................. 

89.106 72 87 1 76 
2 1.90 10.000 99.283 72 91 1 78 83.0 9 • • -.jj- • • 39 • 99.283 72 91 1 78 ijiiiiHiiiiiiijiiiiiiiiiiii 
3 1.90 tb.isioo 110:014 72 93 1 80 85.5 9 

... 

Run No. Y AH® 
y= (VW)(Pbar)rrd+460) 

1 0.994 2.00 (Vd)(Pbar+AH/13.6)(Tw+460) 
2 0.998 2.00 
3 0.999 1.99 ' 

AH@« (0.0319)(4H) X (Tw+460) (0) 2 
Post-test (Pbar)(Td+460) Vw 

average*** 0.997 2.00 

Difference 
from Pretest' 0.006 0.05 

* To be ttie average AH used during ttre test series. 
** To be the highest vacuum used during the test series. 

*** Post-test Y must be within ±0;0S initial Y. 
AY »(Posttest Y - initial Y) / initiai Y 

Post-test AH@ must be within 10.15 in.H20 of the Intiai AH®. 
AH@ difference « Posttest AH@ - Initial AH® 

Data checked by:_ 
Date: -03 

9/3/03, 2:48 PM 



Title: E-2 
Date: 8/7/03 

Stack Thermocouples 

Each thermocouple Is calibrated by comparing It with an ASTM-3F thermometer 

at approximately 32 °F, ambient temperature, 100°F, and 500 °F. The thermocouple 

read within 1.5 percent of the reference thermometer throughout the entire range when 

expressed In degrees Ranklne. If the stack gas Is saturated with moisture, the thermo

couple Is calibrated at 10° Intervals between 70° and 180°F using a water bath. The 

thermocouple agreed within ±2°F of the reference thermometer over the entire range. 

The thermocouples may be checked at ambient temperature at the test site to verify the 

calibration. Calibration data are Included In the following Thermocouple Calibration 

Data Sheet(s). . 

Generic.appVE2Vsm 
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Shaw 
Shaw E&f, Inc. 

Stack Thermocouple 

Calibration Data Sheet 

Date 1/3/03 Thermocouple Number: 412 
Calibrator Neese Reference: ASTM3-F 

Reference 
II Point Number Source * 

Keterence 
Thermometer 
Temperature 

(Degrees F) 

Thermocouple 
Temperature 

(Degrees F) 
Difference 
(Degrees F) 

Percent j 
Difference** || 

1 ** 1 34 34 0 0.00 1 

1 ^ 2 72 71 1 -0.19 

1 ^ 3 163 162 1 -0.16 

1 ^ 4 448 446 2 -0.22 1 

•Source 1. Ice Bath 
2. Ambient 
3. Water Bath 
4. Oil bath 

•• E^ch percent difference must be less than or equal to 1.5% 

Checked By: Date: /-Z ̂  3 
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Title: E-2 
Date: 8/7/03 

Digital Indicators for Thermocouple Readout 

A digital indicator is calibrated by feeding a series of millivolt signals to the input 

and comparing the indicator reading with the reading the signal should have generated. 

Error did not exceed 0.5 percent when the temperatures were expressed in degrees 

Rankine. Calibration data are included in the following Thermocouple Digital Indicator 

Calibration Data Sheet(s). 

I 

Generic.app\E2\sm 
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Shaw E & I, Inc. 

Date: 12/10/02 Indicator: FT-10 

Operator: J. Neese 

Digital Indicator Calibration Data Sheet ..... . • . 
Test Point NumlJer 

Equivalent Temperature, 
(Te) 'F 

Digital Indicator 
Temperature, Odi) "F Difference, *% 

1 0 2 -0.43 

2 100 102 -0.36 

3 200 203 -0.45 1 
4 300 302 -0.26 1 
5 400 401 -0.12 

6 500 502 -0.21 

7 1000 1003 -0,21 1 
8 1300 1303 -0.17 

9 1600 1603 -0.15 

10 1900 1902 -0.08 1 

* Percent difference must be less than or equal to 0.5% 

% Oifference = (Te. "F- T 'F) *100 
(T^.'F*460) 

Checked by: /H Date: 
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Title; E-2 
Date: 8/7/03 

Dry Gas Thermocouples and impinger Thermocouples 

The dry gas thermocouples are calibrated by comparing them with an ASTM-3F 

thermometer at approximately 32°F, ambient temperature, and a higher temperature 

between approximately 100° and 200°F. The thermocouples agreed within 5°F of the 

reference thermometer. The impinger thermocouples are checked in a similar manner 

at approximately 32 °F and ambient temperature, and they agreed within 2°F. The 

thermocouples may be checked at ambient temperature prior to the test series to verify 

calibration. Calibration data are included in the following Dry Gas Thermometer and 

Impinger Thermocouple Calibration Data Sheet(s). 

Genehc.app\E2\sm 
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Sh^wE&itha Dry Gas Thermocouple 

Calibration Data Sheet 

Date: 12/10/02 Themiocouple Number FT-10 
Calibrator J. Neese Reference: ASTM3-F 

Inlet 

1 Reference 
1 Poipt Numf)er Source * 

Keterence 
Thermometer 
Temperature 

(Degrees F) 

Thermocouple 
Temperature 

(Degrees F) 
Difference •* 

(Degrees F) 
Percent 

Difference 

i ^ 1 72 72 0 o.oo 

r ^ 2 34 35 -1 0.20 

1 3 ^ 3 147 146 1 -0.16 1 
1 II 

Outlet 

I Reference 
II Point Number Source • 

Keterence 
Thermometer 
Tempmrture 

(pegreesF) 

Thermocouple 
Temperature 

(Degrees F) 
Difference •• 

(Degrees F) 
Percent 

Difference 

1 ** 1 72 71 1 -0.19 

I ^ 2 34 35 -1 0.20 

II 3 3 147 145 2 -0.33 1 

•Source 1. Ambient 
2. Ice Bath 
3. Water Bath 

** Difference must be less than 5 Degrees F at both points. 

Checked by: _ Date: \ 111 lo:\ 
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Shavv" 
Shaw E&Unc, 

Impinger Thermocouple 

Calibration Data Sheet 

Date: 1/2/03 Thermocouple Number 1-98 
Calibraton J. Neese Reference: ASTM 3-F 

Reference 
point Number Source • 

Kererence 
Thermometer 
Temperature 

(Degrees F) 

Thermocouple 
Temperature 

(Degrees F) 
Difference ** 

(Degrees F) 

Percent | 
Difference j| 

1 1 74 73 1 -1.35 1 
2 2 35 34 1 -2.86 1 

'Source 1. Ambient 
2. Ice Bath 

Difference must be less than 2 Degrees F at both points. 

Checked by: J± Date: (/^l /o3 
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Title; E-2 
Date: 8/7/03 

Field Balance 

The field balance is calibrated by comparing it with Class-S standard weights, 

and it agreed within 0.5 g. Calibration data are shown in the following Field Balance 

Calibration Data Sheet{s). 

Generic.app\E2\sm 
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Shaw£&l,{nc. 

Field Balance Calibration Data Sheet 

1 Balance 
Date Calibrator: 

Mass Determined for 
No. Date Calibrator: Sg Error 50g Error 10Og Error SOOg Error 

AND-1 1/6WJ3 G. Thress 5.0C o.oc 1 5o.a 1 Q.OC 100.0C O.OO 500.00 
• 

0.00 

z' AND5^ . 1/6/03 G. Thress 5.00 o.oo 1 50.0C 1 0.00 100.00 0.00 499.90 rO.10 

199 1/6/03 G. Thress 5.00 o.oo 50.20 0.20 99.90 -0.10 500.20 O.20 

1 
1 1 

1 j 
1 

1 1 
Error must not exceed 0.5 gram at at each point 

Checked by: Date; 
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Title: E-2 
Date: 8/7/03 

Barometer 

The field barometer is calibrated to within 0.1 in.Hg of an NBS-traceable 

nriercury-in-glass barometer before the test series. It is checked against the reference 

barometer after each test series to determine if it reads within 0.2 in.Hg. The barometer 

read within the allowable limits each time. Calibration data are included in the following 

Barometer Calibration Log(s). 

Generic.app\E2Vstii 
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Sl^ The Shaw Group Inc. 

PRETEST 

Barometer No. 

Client {Jje/n-e-r J 

Project No. 

Barometer 
Reading z.^,7r 21.51 

Reference 
Barometer 
Reading 

Difference* 0.00 

Date r-iy'03 f-ZO-O} VVo? 
Calibration SA-

POSTTEST 

Barometer 
Reading 

Reference 
Barometer 
Reading 

13X0 \ 

Difference* • 0.03 0,0%-

Date 

Calibrator / 

* Barometer is adjusted so that the difference does not exceed 0.05 in.Hg. 
•• Barometer is not adjusted. If the difference exceeds 0.10 in.Hg, inform the project manager 

immediately. 
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Industrial Hygiene Exposure Monitoring 
Spring Grove Resource Recovery 

Lamp Recycling System 

Summary 

In July 2003, a set of employee exposure monitoring samples was collected from personnel working at the 
Spring Grove Resource Recovery (SGRR) Lamp Recycling System (LRS) and receiving areas adjacent to 
the LRS. Samples were collected to assess exposure to inorganic mercury and noise during routine 
operations. Five employees (Shana Shaffer, Jeff Davison, Mike Fultz, John Heiert, and Phil Sterchi) were 
selected for airborne mercury sampling. Jeff Davison and Shana Shaffer were also selected for noise 
exposure monitoring. Airborne mercury sampling results showed levels below the established ACGIH 
TLV and OSHA PEL (0.025 mg/m' and 0.1 mg/m' respectively), and all within the protective limitations of 
the personal protective equipment worn by the employees: including that which is wom by LRS operations 
personnel and the receiving operation occurring adjacent to the LRS. Noise exposure monitoring showed 
levels under the OSHA PEL of 90 dB. Recommendations for follow-up actions include: 1) conduct 
periodic sampling to measure specifically for inorganic mercury in order to gather additional data with the 
intent to verify that the proper personal protective equipment specified for the operations monitored is 
adequate, 2) evaluate the necessity of a lateral ventilation system on feed conveyor #1 that may allow a 
downgrade of personal protective equipment to a modified level D. 

Operations Overview 

CHES personnel provide treatment, storage, and disposal services for this facility. The operations involved 
in this IH survey include the Lamp Recycling System and the receiving operations at Spring Grove 
Resource Recovery. 

The Lamp Recycling System segregates all components of various sized fluorescent lamps, HID lamps, etc. 
and prepares them for recycling. Lamps are fed into one of two areas, either a conveyor (for 4ft. and 8ft. 
lamps) or a "crusher box" (for HID lamps). Once the lamps are fed into the machine, the glass, phosphor 
powder (mercury containing), and metal parts are segregated using vibrating mesh conveyors, magnets, and 
air movement. The filtration system in the unit is designed to filter the particulate phosphor and the 
mercury vapor with a series of high efficiency particulate air filters and activated charcoal. This filtration 
system allows very little mercury vapor to be dispelled out of the machine via lamp part outlets (chutes). 
The unit is also imder constant negative pressure, reducing the opportunity for mercury vapor to escape the 
closed system. The most prevalent release point for mercury vapor is at the operation point at feed 
conveyor #1, where the operators load the lamps. Occasionally, the lamps arrive at the facility already 
broken in the boxes during shipment, making exposure possible. Also, if the lamps are fed incorrectly (e.g. 
stacked higher than the guard on feed conveyor #1) the bulbs break before entering the machine allowing 
the mercury containing phosphor powder to be released prior to the ventilation system. In addition to the 
engineering controls, operators are in level C personal protective equipment which includes a CPF I apron, 
half face APR with Mersorb PI 00 cartridges, and cut resistant outer gloves with Kevlar sleeves. 

The receiving operation takes place adjacent to the LRS. It includes staging containers (loading/off-loading 
trailers) and sampling of those containers by receiving chemists. The receiving persoimel were included in 
this IH survey due to the close proximity to the LRS operation. The individuals sampled were primarily 
operating a fork lift loading/off-loading trailers and staging containers for the receiving chemists. The path 
the fork truck operators take brings them within 10-15 ft. of the LRS. The samples taken served to verify 
the direct reading results that had demonstrated that mercury vapor did not spread into the receiving area. 

Sampling Procedure 

Three employees (Shana Shaffer, Jeff Davison, Mike Fultz, John Heiert, and Phil Sterchi) were selected for 
assessment. All five employees were equipped with an SKC Badge 520 - 02A + capsule holder with a 
charcoal disk (520 - 03) at the start of their work shift, and these remained on throughout the day. Galson 
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Laboratories, Syracuse NY, analyzed the samples for mercury vapor in accordance with Occupational 
Safety and Health Administration methods (OSHA ID-140). Airborne concentrations were also measured 
using a Lumex mercury vapor analyzer. Results showed levels ranging from 8000 - 25,000 ng/m' in the 
operators breathing zone. 

Results/Discussions 

Sample results are presented in the accompanying tables. All full shift exposure levels were low and well 
within current occupational exposure level criteria. All concentrations were also well within the protection 
factor of the respirator being worn (Half mask Air Purifying Respirator) and the hearing protection being 
utilized. Sound level measurements were collected in several areas around the LRS and are shown in 
Diagram 1. 

Recommendations 

The following recommendations are made based on these results: 

1. Conduct periodic sampling to measure specifically for inorganic mercury in order to gather 
additional data with the intent to verify that the proper personal protective equipment specified for 
the operations monitored is adequate; 

2. Evaluate the necessity of a lateral ventilation system that may allow a downgrade of personal 
protective equipment to a modified level D. 

Report Prepared by: 

Mitchell A. Pence 
Clean Harbors Environmental Services 
Health and Safety Manager 

Report Reviewed by: 

Mark R. Aniens, MS, CIH, CSP 
Clean Harbors Environmental Services 
Director, Health and Safety 
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CHESI EXPOSURE MONITORING RESULTS 
Lamp Recycling System 

Employee / 
Location 

•ate / Total 
Sampling Sample # 

Time 

Analysis SAMPLING 
conducted RESULTS-

CONCENTRATION 
(ppm OR mg/m') 

OEL (ppm OR ACGIH criteria 
mg/m ) 

% of OSHA PEL or 
ACGIH criteria 

(whichever is less) 

Shana Shaffer - LRS 
operator 

7/11/2003 
475 min. 71103-01 mercury 0.016 mg/m3 .025 (TLV) 64.00% 

Phil Sterchi - LRS 
operator 

7/11/2003 
472 min. 71103-02 mercury 0.019 mg/m3 .025 (TLV) 76.00% 

Jeff Davison - LRS 
operator 

7/14/2003 
388 min. 71103-02 mercury 0.009 mg/m3 .025 (TLV) 36.00% 

Mike Fultz -
receiving ~ 
lodd/unload trailers 

7/14/2003 
380 min. 71103-03 mercury <0.01 mg/m3 .025 (TLV) <4.00% 

Shana Shaffer-LRS 
operator 

7/14/2003 
389 min. 71403-01 mercury 0.011 mg/m3 .025 (TLV) 44.00% 

Shana Shaffer - LRS 
operator 

7/16/2003 
501 min. 

71603-01 mercury 0.021 mg/m3 .025 (TLV) 84.00% 

Jeff Davison - LRS 
operator 

7/16/2003 
500 min. 

71603-02 mercury 0.019 mg/m3 .025 (TLV) 76.00% 

John Heiert -
receiving -
load/unload trailers 

7/16/2003 
495 min. 71603-03 mercury <0.01 mg/m3 .025 (TLV) <4.00% 

Jeff Davison - LRS 
operator 

7/14/2003 
377 min. 

N/A noise 85.3 dB 90 dB 95.00% 

Shana Shaffer - LRS 
operator 

7/16/2003 
501 min. N/A noise 88.0 dB 90 dB 98.00% 

Jeff Davison - LRS 
operator 

7/21/2003 
486 min. N/A noise 89.0 dB 90 dB 99.00% 

ppm - parts per million 

mg/m' - milligrams/cubic meter 

OEL ' Occupational Exposure Limit • this dencteis the lower of the OSHA or ACGIH exposure criteria. Clean Harbors uses the lower (more protective) of these values. 

STEL- Short Term Exposure Limit • this denotes an airborne concentration as measured over a 15 minute time period w/out use of respiratory equipment. 

The ACGIH specifies that excurisons above the STEL should not occur more than 4 times per day and there should be at least 60 minutes between successive excursions. 

C or Ceiling limit - this denotes an airbome concentration not to be exceeded for any time period in an 8 hour work shift. 
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Sound Level Meter readings around the LRS: 
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ATTACHMENT 7 



POTENTIAL PATHWAYS OF EXPOSURE TO HUMANS OR ENVIRONMENTAL RECEPTORS 

CHSI believes that operating the lamp crushing system will present the same minimal level of 
potential exposure to humans and the environment as other operations at the facility (e.g., waste 
consolidation, waste stabilization, fuels blending, lab pack pour off, bulk liquid flammable tank farm, 
truck loading/unloading pad, hazardous waste shredding system, metalwashing system, etc.). A 
number of factors significantly minimize any potential exposure of on-site and off-site personnel or 
the environment to hazardous and non-hazardous waste lamps processed in the operation. These 
factors and the types of material to be managed and the potential exposure pathways, environmental 
receptors and magnitude and nature of exposures are discussed below. 

(1) WASTES TO BE MANAGED 

CHSI will use the Lamp Crushing System to manage hazardous and non-hazardous waste lamps. 
CHSI receives material such as fluorescent, mercury-vapor, metal-halide and high-pressure sodium 
lamps other inorganic materials. These materials will contain a variety of inorganic compounds 
including mercury, barium, cadmium, lead and sodium. The types of chemical constituents and their 
concentrations v^ll vary based on the type of lamp that is managed. 

There is minor variability in the types of lamps to be managed and their concentrations. For the 
purposes of this document, CHSI assumed a "worst case" scenario. The assumptions that were niade 
include: 

* Inorganic materials to be managed in the unit would be similar to those lamp wastes 
already being managed in CHSI's on going storage operations; 

* Lamps to be managed would consist primarily of inorganic compounds including heavy 
metals, glass, and calcium phosphate powder. In general, mercury would be more toxic 
than other organic or inorganic constituents thereby presenting a worst case scenario 
when considering the potential impacts associating with inhalation; 

* CHSI used the results of an analysis performed by Shaw Environmental, Inc. 
(Compliance Test Report, Fluorescent Bulb Crusher, Clean Harbors Environmental 
Services, Inc. Facility, Cincinnati, Ohio) as part of its assessment of potential off-site air 
impacts. As part of Shaw's assessment, it assumed mercury and particulate are present in 
typical on-site operations; 

* Potential pathways and impacts considered normal operation of the unit and spill events; 
and 

* Industrial Hygiene Exposure Monitoring conducted by Clean Harbors Environmental 
Services, Inc. at the Cincinnati, Ohio facility on the Lamp Recycling System. As part of 
the assessment, it assumed mercury and particulate are present in typical on-site 
operations. 



(2) POTENTIAL PATHWAYS OF HUMAN EXPOSURE 

CHSI considered three (3) different scenarios when assessing potential human exposures: (1) on-site 
worker operating/working crushing operations; (2) on-site worker working immediately outside the 
operating areas; and (3) person located off-site. 

The typical potential pathways of human exposure for this activity could include: 

* Absorption of inorganic material through direct contact with the skin, eyes, etc. (direct 
absorption) or absorption by contact with inorganic (indirect absorption) 

* Ingestion of inorganic material (direct ingestion) or ingestion of soil, groundwater or 
surface water contaminated with inorganic (indirect ingestion) 

* Inhalation of vapors and particulate associated with the management of inorganic 
materials 

These human exposure pathways were evaluated for each of three (3) scenarios. The results of this 
assessment are provided below. 

(A) On-site Worker at the Lamp Crusher 

Absorption 
Like the waste management activities already taking place at CHSI, all employees working at the lamp 
crushing operations will wear the appropriate persormel protective equipment (PPE) for the materials 
being managed and the operations to be performed. This equipment will include: hard hat; steel toed 
shoes; chemical resistant apron; Kevlar sleeves; cut proof outer gloves (e.g., Kevlar) 'with Nitrile inner 
gloves; hearing protection and half-face, cartridge respirator With face shield or full face, cartridge 
respirator (Mersorb-PlOO cartridges or equivalent). 

All moving parts of the crusher are enclosed, making the unit safe to operate. 

Using the appropriate PPE and following CHSl's existing standard operation procedures for donning 
and doffmg PPE and personal and equipment decontamination will prevent or significantly minimize 
any worker exposure to or contact with inorganic materials to be managed in the crushing operations 
via absorption pathways. In the unlikely event inorganic materials came into contact with an 
employees' skin, eyes, etc., the employee would immediately wash/flush the affected area with water 
and/or and appropriate cleaner (e.g., soap). The employee would then be directed to seek proper 
medical attention off-site, if appropriate. ^ 

In addition to contact with inorganic material during normal, routine activities associated vvith 
operating the lamp crushing system, contact during non-routine activities (i.e., spills) must also be 
considered. In the event of a spill of inorganic material within the building, the spill wdll be cleaned 
up by personnel wearing the appropriate PPE to minimize the potential for contact with contaminants. 



Ingestion 
All workers involved with hazardous waste management activities have been trained in hazardous 
waste operations, the appropriate use of PPE, the proper means of PPE, equipment and personal 
decontamination. Because of this, the chance for exposure either through direct ingestion of inorganic 
materials is extremely unlikely to non-existent. 

Since the crushing operation will be located within an enclosed building the possibility of a worker 
ingesting an environmental media (e.g., soil, groundwater, surface water) contaminated with inorganic 
material is nori-existent. The lamp crusher is located in an imperviously-coated containment area. 
This would also restrict the possibility of a worker ingesting and environmental media. In addition to 
wearing the appropriate PPE and personal decontamination, eating, chewing gum or tobacco, and 
smoking cigarettes is restricted to designated areas on-site thereby significantly reducing any 
possibility for a worker to indirectly ingest contaminants. 

Inhalation 
A full face respirator equipped with cartridges specifically selected for the types of materials being 
managed or a half-face respirator with face shield will protect crusher workers from potential 
inhalation exposure. In addition to PPE, CHSl will also use institutional controls to limit the 
accumulation of inorganic vapors and particulate in the immediate area surrounding the lamp crushing 
operation. 

Fugitive emissions from these operations will be vented to a particulate filter followed by activated 
carbon. According to the carbon manufacturer, these units will remove nearly 100% of the mercury 
from the vented air prior to discharge to the atmosphere through a stack until breakthrough occurs 
(see discussion on carbon units in (2)(B), below). 

The combination of wearing the appropriate respirator, using the appropriate respirator cartridges and 
removal of fugitive emissions will prevent and/or significantly minimize worker exposure to inorganic 
vapors and particulate. 

The results of an analysis performed by Shaw Environmental, Inc. (Compliance Test Report, 
Fluorescent Bulb Crusher, Clean Harbors Environmental Services, Inc. Facility, Cincinnati, Ohio) 
show average particulate emissions of 0.0020 pounds per hour and average mercury emissions of 
0.0000075 pounds per hour during lamp crushing operations. These emissions are low and well within 
required criteria. 

Industrial Hygiene Exposure Monitoring was conducted by Clean Harbors Environmental Services, 
Inc. at the Cincinnati, Ohio facility on employees during lamp crushing activities. All full shift 
exposure levels were low and well within current occupational exposure level criteria. 



(B) On-site Worker Outside Unit 25 

Absorption/Ingestion 
Because lamp crushing operations will take place within secondary containment in an enclosed 
building, the only means for personnel working outside this unit to come into contact with inorganic 
material would be in the event of a spill or release. Building 25 alkaline bay will provide 
approximately 7,871 gallons of secondary containment. As a result of the potential for a spill of 
inorganic material to escape Building 25 is minimal. Spill clean up personnel would wear PPE 
appropriate to the material spilled to minimize the potential for contact with spilled material and clean 
up debris. 

Inhalation 
Personnel working outside these units could potentially come into contact with inorganic materials by 
inhalation. As previously discussed, the area in which lamp crushing operations occur is ventilated 
and vapors and particulate from the operation is vented to a particulate filter and activated carbon. 
Removal of particulates from a particulate filter and mercury vapors in air using carbon are recognized 
air pollution control technologies that are utilized in many industrial and commercial applications. 
CHSI currently operates several particulate filters and carbon units to control emissions from a number 
of on-site operations. These units have been permitted by the Illinois Environmental Protection 
Agency. 

According to the carbon vendor, the carbon will continue to remove close to 100% of the mercury 
vapors from the ventilated air imtil breakthrough occurs. Once breakthrough of the carbon occurs, the 
removal efficiency of the carbon for mercury will decrease. 

Carbon breakthrough will be determined by monitoring the mercury concentrations in air at the inlet 
and outlet points of the carbon unit using a direct reading mercury vapor monitoring device. 
Breakthrough will be determined when the carbon unit approaches a 95% mercury removal efficiency. 

In the event breakthrough of the carbon canister, the canister will be removed and replaced with a 
canister of fresh carbon. 

CHSI believes that operating the air pollution control units will prevent any exposure to workers to 
particulate and mercury vapors emitted from lamp crushing operations. 

The results of an analysis performed by Shaw Environmental, Inc. (Compliance Test Report, 
Fluorescent Bulb Crusher, Clean Harbors Environmental Services, Inc. Facility, Cincinnati, Ohio) 
show average particulate emissions of 0.0020 pounds per hour and average mercury emissions of 
0.0000075 pounds per hour during lamp crushing operations. These emissions are low and well within 
required criteria. 

Industrial Hygiene Exposure Monitoring was conducted by Clean Harbors Environmental Services, 
Inc. at the Cincirmati, Ohio facility on employees outside the operation during lamp crushing 
activities. All full shift exposure levels were low and well within current occupational exposure level 
criteria. 



(C) Potential Exposure Pathways to Off-Site Personnel 

Absorption/Ingestion 
Because the CHSI facility is a secure facility (e.g., fences and gates restricting access), the potential 
for direct or indirect exposure of off-site personnel to inorganic materials through absorption is 
extremely unlikely to non-existent. 

The potential for ingestion of inorganic material by off-site personnel is also extremely unlikely. The 
unit will be located within the secure facility within an area equipped with impervious secondary 
containment in an enclosed building. The area surrounding the unit will be inspected daily for spills 
and releases. All spills will be cleaned up immediately upon detection. As a result, the potential for 
spills of inorganic material to exit the containment is very unlikely. In the unlikely event organic 
material escaped secondary containment, CHSI personnel would immediately cleanup any spilled 
material thereby minimizing the impact, if any, to the environment. Impervious secondary 
containment and immediate cleanup of spills would make the significantly limit the potential for 
groundwater contamination caused by operating the unit. Since the nearest drinking water well is 
located approximately three (3) miles from the facility, the potential for someone to drink water 
contaminated by a release form the unit is extremely unlikely to non-existent. 

Inhalation 
As discussed in Section (B), above, emissions from lamp crushing operations will be vented through 
particulate filters and carbon prior discharge to the atmosphere. The units are designed and will be 
operated to remove up to 100% of the particulates and mercury vapors prior to its discharge to the 
atmosphere. The carbon units will be monitored and replaced when breakthrough occurs. 

The results of an analysis performed by Shaw Environmental, Inc. (Compliance Test Report, 
Fluorescent Bulb Crusher, Clean Harbors Environmental Services, Inc. Facility, Cincinnati, Ohio) 
show average particulate emissions of 0.0020 poimds per hour and average mercury emissions of 
0.0000075 poimds per hour during lamp crushing operations. These emissions are low and well within 
required criteria. 

As part of CHSI's RCRA Part B permit application, Carlson Environmental, Inc. performed and 
analysis titled "Evaluation of Potential Hazardous Material Emergencies through atmospheric 
Transport from the Current and Proposed Clean Harbors Facility, Chicago, Illinois" (see Appendix 7-
A). According to that analysis, the land use in the immediate vicinity of the CHSI facility is heavy 
industrial. Land surroimding use the facility and some potential receptors are listed below: 

* 0.5 miles from the CHSI facility 
North - Undeveloped recreational areas 
South - EmEs Company, Lake Calumet Slip #2 
East - Land and Lake Landfill 
West - Lake Calumet 



* 1.0 miles from the CHSI facility 
North - North turning basin of Lake Calumet, 
undeveloped recreational areas 
South - Lake Calumet, bulk terminal plant 
East - Land and Lake Landfill, Norfolk & Western Railway 
West - Calumet Expressway 

* 1.5 miles from the CHSI facility 
North - Undeveloped recreational areas 
South - 130th Street, rail yard 
East - Rail yard 
West - Arcade Park residential area, rail yard 

* 2.0 miles from the CHSI facility 
North - Stony Island Expressway, 103rd Street 
South - Beaubien Woods Forest Preserve, Carver Area High 
East - Calumet Fiver, Buffalo Street 
West - Palmar Park residential areas, St. Martin de Porres High School 

The predominant wind direction is to the south. The nearest sensitive receptors (e.g., schools, 
hospitals) to the CHSI facility are located approximately two (2) miles away. Due to the nature of the 
materials managed and the air pollution control system that will be in place, the potential adverse 
impact to a person off-site from lamp crushing activities is non-existent. The potential off-site 
inhalation impact to humans associated with a "worst case" spill (i.e., containment) is extremely 
unlikely to non-existent. 

(3) POTENTIAL ENVIRONMENTAL RECEPTORS 

There are four (4) potential contaminant migration pathways; soils, groundwater, surface water, and 
air. Environmental receptors would include aquatic life in Lake Calumet and birds. 

Because lamp crushing activities will occur within an area equipped with impervious secondary 
containment in an enclosed building and because this area will be inspected on a daily basis for 
spills/released, the potential for spills/releases of inorganic material to enter the soil and groundwater 
is extremely minimal. As a result, any impact to aquatic life in Lake Calumet from groundwater 
impacts from lamp crushing activities would also be extremely unlikely to non-existent. 

The potential for direct contamination of Lake Calumet from spills or releases of inorganic material is 
non-existent due to the containment provided by these units and the proximity of these units in relation 
to the lake. 

Emissions from lamp crushing activities would be treated prior to discharge through a stack. As 
previously discussed, due to the removal efficiency of the particulate filters and carbon, impacts to on-
site birds (including sea gulls) are also considered extremely unlikely to non-existent. CHSI believes 
that these operations pose no greater risk than other activities currently permitted and taking place on-
site. 



The results of an analysis performed by Shaw Environinental, Inc. (Compliance Test Report, 
Fluorescent Bulh Crusher, Clean Harbors Environmental Services, Inc. Facility, Cincinnati, Ohio) 
show average particulate emissions of 0.0020 pounds per hour and average mercury emissions of 
0.0000075 poimds per hour during lamp crushing operations. These emissions are low and well within 
required criteria. 

Appendix 7-B contains a document titled "Environmental Assessment Report" prepared by Carlson 
Environmental, Inc. as part of CHSI's RCRA Part B permit application. This report contains an 
assessment of potential off-site environmental impacts associated with operation of the CHSI facility. 

(4) POTENTIAL MAGNITUDE AND NATURE OF EXPOSURES 

Workers in Unit 25 have the greatest potential for exposure to the inorganic materials to be managed. 
The proper use of PPE and in place engineering controls (e.g., respiratory protection, ventilation and 
treatment of fugitive emissions associated with the operations will significantly minimize any risk for 
potential exposure to the chemicals being managed. 

In the event a worker is exposed to inorganic materials, either through dermal contact, inhalation, or 
ingestion CHSI will follow the procedures currently in place for responding to worker exposure to 
chemicals. These procedures include, but are not limited to: (1) flushing the affected areas as may be 
appropriate using on-site showers/eyes washes; (2) providing any other first aid that might he 
appropriate; and (3) sending the worker to a local hospital for examination and/or treatment. 

Impacts associated with other on-site and off-site personnel and impacts to the environment are 
considered extremely minimal and would have no more impact than other waste management 
activities currently taking place at the facility. 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
i SM \ REGIONS 

S 77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 

AUG 2 7 ZOOl REPLYTO"mEATTEr>g|^j:gj « 

CERTIFIED MAIL; 7000 0520 0020 5136 8304 
RETURN RECEIPT REQUESTED 

Mr. Anthony G. lanello 
Illinois International Port District. 
3600 East 95'^'' Street 
Chicago, Illinois 60617 

RE: Modified Federal RCRA Permit 
Clean Harbors Services, Inc. 
ILD 000 608 471 

Dear Mr. lanello: 

Enclosed is a copy of the modified Federal portion of a Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste permit for the 
above-referenced facility. On January 31, 2000 Clean Harbors 
Services, Inc. requested a Class 3 permit modification to 
incorporate a major equipment modification to its operating system. 

The United States Environmental Protection Agency initiated the 
pe2rmit modification in accordance with Title 40 Code of Federal 
Regulations (40 CFR) § 270.41(a)(1). This modified Federal permit 
is effective on the date indicated on the signature page of the 
Federal permit. Eligibility to appeal the Federal permit is 
discussed further in 40 CFR § 124.19. The original and one copy of 
the petition must be received by the United States Environmental 
Protection Agency in Washington, D.C., at the address indicated 
below within 30 days after service of notice of the final permit 
decision. 

United States Environmental Protection Agency 
Environmental Appeals Board 
Ariel Rios Building 
1200 Pennsylvania Avenue, N.W. 
Washington, D.C.20460 

Submissions can also be made by hand-delivery (including Federal 
Express) at the following address: 

United States ••Environmental Protection Agency 
Environmental Appeals Board 
Westory Building 
607 14th Street, NW . 
Suite 500" 
Washington, D.C. 20005 

Recycled/Recyclable • Printed with Veqetable Oil Based inks on 50% Recycied Paper (20% Postconsumer) 



-2-

A copy of the petition should also be sent to: 

Waste Management Branch (DW-8J) 
U.S. EPA Region 5 
77 West Jackson Boulevard 
Chicago, -Illinois 60604 

The procedures for filing an appeal are found in 40 CFR § 124.19. 
The administrative appeal procedures must be completed prior to any 
action seeking judicial review. 

August 27, 2001 
This modified Federal permit is effective - . . 
It shall remain valid until November 4, 2003 . unless the. Federal 
permit is revoked and reissued, or terminated pursuant to 40 CFR 
§ 270.41, § 270.42 and § 270.43. Failure to comply with any 
conditions of the Federal permit may result in civil and/or criminal 
penalties. 

Sincer 

Robert Springey, Dird^or 
Waste, Pestic&aes and Toxics Division 

Enclosures 

cc: Mark Schollenberger, lEPA 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

77 WEST JACKSON BOULEVARD 
CHICAGO. IL 60604-3590 

AUG 2 7 2001 REPL Y TO THE ATTEWriON OF 

DW-8J 

CERTIFIED MAIL; 7000 0520 0020 5136 8281 
RETURN RECEIPT REQUESTED 

Mr. James Laubsted 
Clean Harbors Services, Inc. 
11800 South Stony Island Ave. 
Chicago, Illinois 60617 

RE: Modified Federal RCRA Permit 
Clean Harbors Services, Inc. 
ILD 000 608 471 

Dear Mr. Laubsted: 

Enclosed is a copy of the modified Federal portion of a Resource 
Conservation-and Recovery Act (RCRA) Hazardous Waste permit for the 
above-referenced facility.. On January 31, 2000 Clean Harbors 
Services, Inc. requested a Class 3 permit modification to 
incorporate a major ecpiipment modification to its operating system. 

The United States Environmental Protection Agency initiated the 
permit mod.ification in accordance with Title 40 Code of Federal 
Regulations (40 CFR) § 270.41(a)(1). This modified Federal permit 
is effective on the date indicated on the signature page of the 
Federal permit. Eligibility to appeal the Federal permit is 
discussed further in 40 CFR § 124.19. The original and one copy of 
the petition must be received by the United States Environmental 
Protection Agency in Washington, B.C., at the address indicated 
below within 30 days after service of notice of the final permit 
decision. 

United States Environmental Protection Agency 
Environmental Appeals Board 
Ariel Rios Building 
l200 Pennsylvania Avenue, N.W. 
Washington, B.C. 20460 

Submissions can also be made by hand-delivery at the following 
address: 

United States Environmental Protection Agency 
Environmental Appeals Board 
Westory Building 
607 14th Street, NW 
Suite 500 

Recycled/RecyclaM^ PnYrt^^iSi^^etable 8l 'sSed Inks^^?5o9o ̂ ecyclea Paper (20% Postconsumer) 
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A copy of the petition should also be sent to: 

Waste Management Branch {DW-8J) 
U.S. EPA Region 5 
77 West Jackson Boulevard 
Chicago, Illinois 60604 

The procedures for filing an appeal are found in 40 CFR § 124.19. 
The administrative appeal procedures must be completed prior to any 
action seeking judicial review. 

Augxist 27, 2001 
This modified Federal permit is effective . 
It shall remain valid until November 4. 2003 . unless the Federal 
permit is revoked and reissued, or terminated pursuant to 40 CFR 
§ 270.41, § 270.42 and § 270.43. Failure to comply with any 
conditions of the Federal permit may result in civil and/or criminal 
penalties. 

Robert Springer, Director 
Waste, Pesticides and Toxics Division 

Enclosures 

cc: Mark Schollenberger, lEPA 
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November 9, 2000 

Ms. Harriet Croke, DW-8J 
U.S. Environmental Protection Agency - Region V 
RCRA Permitting Branch/IL 
77 West Jackson Boulevard 
Chicago, IL 60604 

Dear Ms. Croke: 

This letter is to provide additional information to the 
Class 3 permit modification request to add a bulk flammable 
liquid tankfarm, addition of a truck loading/unloading pad for 
two trucks, addition of a hazardous waste shredding system and 
addition of a metalwashing system. 

Minimum thickness calculations for tanks which are newly 
permitted under this modification with P.E. certification are 
enclosed. P.E. assessment of the existing tank TK-417 is also 
enclosed. 

CHSI intends to stage a 64 cubic foot hopper (9 drums) in 
Unit 42 for non-dispersible materials from the shredder and 18 
drums on the conveyor/drum lift to the shredder in Unit 24. 
After discussions with yourself, it was decided to add these 
as container storage. Unit 42 has impervious containment 
greater than the total volume of waste to be stored in the 
unit. Unit 24 also has impervious containment, but a portion 
of the conveyor hangs outside the containment. A steel pan 22 
feet long, 5 feet wide and 8 inches deep will be positioned 
below the conveyor/drum lift. CHSI has also modified closure 
costs to include the waste added to storage. Table I-l 
(maximum closure volumes), Table 2 (unit capacities), Appendix 
1-3 (closure cost calculations and summary closure costs) and 
Table D-1 (container management areas) have been modified to 
reflect these changes. The revised pages and containment 
calculations are enclosed. 

If you have any questions concerning this information, 
please contact me at (773) 646-6202, x233. 

Sincerely, 

femes R. Laubsted 
acility Compliance Manager 

"People and Technology Protecting and Restoring America's Environment" 
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November 8, 2000 

Mr. Mark A. Schollenberger, P.E. 
Illinois Environmental Protection Agency-
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Dear Mr. Schollenberger: 

This letter is to provide additional information to the 
Class 3 permit modification request to add a bulk flammable 
liquid tankfarm, addition of a truck loading/unloading pad for 
two trucks, addition of a hazardous waste shredding system and 
addition of a metalwashing system. 

Minimum thickness calculations for tanks which are newly 
permitted under this modification with P.E. certification are 
enclosed. P.E. assessment of the existing tank TK-417 is also 
enclosed. 

CHSI intends to stage a 64 cubic foot hopper (9 drums) in 
Unit 42 for non-dispersible materials from the shredder and 18 
drums on the conveyor/drum lift to the shredder in Unit 24. 
After discussions with yourself, it was decided ~o add these 
as container storage. Unit 42 has impervious containment 
greater than the total volume of waste to be scored in the 
unit. Unit 24 also has impervious containment, but a portion 
of the conveyor hangs outside the containment. A steel pan 22 
feet long, 5 feet wide and 8 inches deep will be positioned 
below the conveyor/drum lift. CHSI has also modified closure 
costs to include the waste added to storage. Table I-l 
(maximum closure volumes), Table 2 (unit capacities), Appendix 
1-3 (closure cost calculations and summary closure costs) and 
Table D-1 (container management areas) have been modified to 
reflect these changes. The revised pages and containment 
calculations are enclosed. 

If you have any questions concerning this information, 
please contact me at (773) 646-6202, x233. 

Sincerely, 

f ^mes R. Laubsted 
^yHacility Compliance Manager 

"Pontile arid TecbnnloQv Protectins and RestorirtQ America s F.nvirnnmertt" 




